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|OFFICIAL NOTICE.] 
Annual Meeting, American Gas Light Association. 


to 
LAWRENCE, Mass., July 29, 1889. 

Section 12 of the Constitution is as follows : 
‘12. Application for Active Membership, or for Associate Member- 
ship, or for transfer from Associate to Active Membership, must be re- 
ceived by the Secretary at least ten days prior to the meeting at which 
the application is acted on.” 
To the Members of the Association: Gentlemen—The Seventeenth 
Annual Meeting of the Association will be held at Baltimore, Md., on 
Wednesday, Thursday, and Friday, Oct. 16, 17, and 18. The head- 
quarters of the Association will be at the Carrollton Hotel, which is 
conducted on the American plan. The meetings of the Association will 
be held in the Concert Hall of the Concordia Building, on German 
street near Eutaw. 
Members should secure rooms at the hotel by writing in advance to 
the proprietor. The rate will be $3 per day. Past experience should 
induce the members to write well in advance for hotel accommodations, 
and to be very explicit in stating what kinds of rooms are desired. If 
the members would adopt the further precaution of inclosing in their 
letters to the hotel proprietors a properly addressed and stamped return 
envelope, with a request that the writer be informed whether he can se- 
cure such accommodation as he desires, much annoyance might be pre- 
vented. In the past, members have written to the hotel selected as 
headquarters requesting that certain kinds of rooms be reserved for 
them; but the hotel people could not fill the requirements, and had 
booked them for rooms of a different kind, without notifying the appli- 
cant of the change. The members, presuming that silence means con- 
sent, come to the meeting expecting to find reserved for them such 
rooms as they had bespoken, and failing in this have been disappointed. 
If the members would adopt the hint already given, and request an 
answer to their applications, trouble on this score might be prevented. 
In addition to the Carrollton there are other first-class hotels to which 
members can go if they desire; notably, Rennert’s and Mount Vernon, 
both of which are conducted on the European plan. 

The details of the programme for the convention have not as yet been 
entirely determined ; however, it can be stated that the convention will 
be entertained at dinner the second evening of the meeting, and the last 
day will be devoted to sightseeing. Further details will appear in due 
course. That we will not famish for want of mental food is evidenced 
by the following list of essays to be read at the convention : 

‘* Fuel Gas,” by Walton Clark. 

‘Gas Coals of the United States,” by H. C. Adams. 

‘*Care and Operation of Gasholders,” by C. L. Rowland. 

‘* Water Gas,” by F. H. Shelton. 

‘* Leakage and Condensation,” by E. C. Jones. 

‘‘ Purification of Gas from Kansas Coals,” by B. E. Chollar. 

‘Conduct of the Electric Light Business in Connection with the Gas 
Industry,” by W. H. Pearson. 

‘‘ Advantages of Supplying a Mixture of Coal and Water Gas,” by T. 
G. Lansden, 
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‘** Some Thoughts on Fuel Gas, Induced from Practical Experience in 
the Distribution of Natural Gas,” by John Young. 


As in years past, I would advise the members to keep these subjects in 
their minds; to collect such data in relation thereto as they may be able, 
and to come to the meeting prepared to discuss these themes. 

One word as to the question-box. The Secretary frequently hears the 
statement that the question-box, if properly used, would be the most 
useful part of our meetings. If this part of the literary programme of 
our gatherings is not properly conducted the Secretary would be glad to 
receive advice from the members, and he will do his best to put into 
practice any suggestions which may be offered. Members have in years 
past been invited to send in their questions in advance, so that arrange- 
ments may be made to have some one prepared to discuss each conun- 
drum propounded. This invitation is again renewed. I would be very 
glad to have questions for the box sent in as soon as possible, in order 
that they may be published in the official notices of the meetings—it is 
hardly necessary, I presume, to add that the names of the questioners 
will not be published. 

In conclusion, I would remind those thinking of joining the Associa- 
tion at the coming meeting, that under the new Constitution it is neces- 
sary that all applications for membership should be in the hands of the 
Secretary at least ten days prior to the date of the meeting. 

Let us hope that the 17th annual will far surpass its predecessors in 
the volume of attendance and the importance of its discussions. We 
have on our roll many names the owners of which seldom appear at our 
conventions ; that the absentees thus miss many pleasant hours, and the 
companies they serve much useful and valuable information, will, I 
think, be the unanimous verdict of those who habitually attend our 
gatherings. Respectfully, C. J. R. HUMPHREYs, Sec’y. 








BRIEFLY TOLD. 
Sas 

A SIGNIFICANT VIsIT.—For many years back it has been the pleasant 
custom of English and American gas engineers to exchange visits, dur- 
ing the progress or carrying out of which a vast amount of valuable in- 
formation has been mutually imparted. The first visitor to this 
country, we imagine, who really brought back to England with him 
the conviction that American gas engineering was something ia itself, 
was Mr. D. Bruce Peebles, who came to this country in the seventies 
with the express purpose of looking over American gas engineering 
practice. With his usual candor and fairness, on his return to Eng- 
land Mr. Peebles gave it as his opinion that even England could learn 
something from America in the matters of gas manufacture and distri- 
bution; and since then we have had “calls” from many distinguished 
English gas engineers, notable among whom were the late Robt. P. 
Spice, H. F. Jones (of the Commercial Company, London), R. E. 
Dempster, and last of all, Mr. G. C. Trewby, the managing engineer of 
the greatest gas works in the world, The Gas Light and Coke Com- 
pany, of London. Of course these visits, unless it be those of the late 
Mr. Spice, whose son is a resident of this country, were not directly in- 
spired by social motives, but were taken rather witha view to the obser- 
vation of certain things connected with the gas industry. For instance, 
if we mistake not, Mr. Jones visited America at the instance of certain 
English capitalists, who had been invited to furnish the moneys needed 
for the absorption by a syndicate of the Boston Gas Company. Mr. 
Dempster, having successfully concluded a huge contract undertaken 
by his firm at the order of the Toronto Gas Company, terminated his 
profitable visit to America by making an illtelligent and extended tour 
of the country. Next we have Mr. Trewby, who is now here with the 
especial object of investigating the merits of water gas manufacture. 
Americans no doubt have watched with arnusement the wonderful avid- 
ity with which the sanguine British speculator seized and swallowed the 
bait held out by the British water gas patent rights purveyor, and have 
also determined that the aforesaid speculator would soon regret his 
gullibility. Remembering the Gilbertian admonition that ‘things are 
not always what they seem,” it remains only to be remarked that this 
admonition carries peculiar force when applied to the recent water gas 
craze in Great Britian. But now that the haze which the patent rights 
purveyor had surrounded himself with is about being dissipated by the 
acquirement of actual knowledge, by well-known, absolutely un- 
prejudiced and perfectly competent authorities, respecting the precise 
merits of water gas and under what circumstances those merits entitled 
it to precedence over coal gas, it is matter for congratulation that the 

speculator of the future in water gas patent rights is about to be pro 
tected from himself. While Mr. Jones came over last year in the inter- 
est of capital, his inquiring mind and observing eye led him to look into the 
water gas question, and his subsequent remarks on the subject made to 








the Directors of the Commercial Company at the ensuing stockholder’s 
meeting, may be said to have given the first great impetus to the study 
of water gas in England. In the current visit of Mr. Trewby, however, 
who comes here with the avowed intention of closely observing an act- 
ual operation of the various systems of manufacturing water gas and 
oil, all American engineers must take great interest ; for it is quite on 
the cards that the invasion of the English markets by Russian cheap 
crude oil is to have a marked effect on the gas making practices of our 
British cousins. Mr. Trewby informs us that a fairly good grade of 
Russian crude, suitable for gas enriching, is obtainable in large quanti- 
ties in London at 2d. per gallon. This rate is not so far away from the 
price at which Lima crude is deliverable in New York, say, 2} cents per 
gall6n. To make the revolution still more in line with possibility comes 
the fact that labor in English gas works—like unto the labor in every 
part of the world, no matter what its particular line may be—seems to 
be disposed to inflict itself with a grievous wound. It demands equal 
pay for 33 per cent. less hours of duty. As an actual fact the great 
Company over which Mr. Trewby presides last half year actually ar- 
ranged with its retort house laborers for 8-hour instead of 12-hour shifts, 
the precise additional cost to the Company being 20 per cent. above the 
former practice. Hence, what with cheap oil and dear labor, it would 
not be surprising if Mr. Trewby could figure out merit in water gas for 
England. To come back to the labor aspect of the affair, Mr. Trewby 
undoubtedly by this time has in the course of his ramblings encountered 
one or more sets of water gas apparatus, standing cold and lifeless, but 
also acting as potent though grim restrainers of the wilder whims of the 
laborers who work coal benches hard-by the water gas sets. 





Wuicu SHALL LIGHT THE St. PauL Court House?—The follow- 

ing letter explains itself : 
“THE St. Paut Gas LIGHT Company, 
“Str. Paut, MInn., Aug. 15, 1889. 

‘*To the Editor AMERICAN Gas LIGHT JOURNAL :—In the Aug. 12th 
number of your valuable JoURNAL I find a rather flattering notice of 
wy examination before the Chamber of Commerce Committee of this 
city regarding price of gas, etc. The published report was very much 
garbled, and did not give the full statistics that I furnished—which, I 
think were quite interesting—and quoted not a few of those which I did 
give, incorrectly. However, it is not of this that I wish to write. I in- 
close you a clipping* from this morning’s paper, by which you can see 
we are having a very bitter fight—electric lights vs. gas—for lighting 
the city buildings. If lit by electricity they will use 1,600 lamps; so 
you see that it is quite a building. They have probably 40 vaults to be 
lit all day, and as these vaults have little or no ventilation, the electric- 
ians have the advantage of us in this respect, claiming no heat. The 
committee who award the contract is composed of seven members—four 
from the City Council, and three from the County Commissioners, The 
sub-committee, who witnessed last night a test between the comparafive 
cost and the light-giving qualities of gas and electricity, is composed of 
three members, the chairman of same being the Hon. Walter Sanborn, 
who is one of the most prominent attorneys in this city and State. I 
mention this so that you will see that the test is being made by intelli 
gent men. Last evening we measured by meter the number of cubic 
feet burned by gas jets selected at random in the city buildings by our 
competitor—the representative of the Edison system. They propose 
under their contract to furnish 16-candle power lamps. The reading 
test which I made last night was an ordinary gas jet, 5-ft. burner, that 
tested just 5 feet as against a 25-candle power incandescent lamp. This 
sub-committee will report at the next meeting of the Committee, which 
is to be held on the 30th of this month. I presume the contract will be 
awarded that day. I will send you a copy of the report whether it is in 
our favor or against us (and think it will prove interesting reading), as 
well as the award of the contract. I am making the fight against the 
electric light with gas ata net price of $1.50 per 1,000. It is a hard 
fight, but I do not yet give up all hope of winning it. You will please 
pardon this lengthy letter, but I think these matters are of interest to 
gas men throughout the country, particularly the decision of a jury of 
intelligent men. Yours, truly, CRAWFORD LIVINGSTON.” 


*“' The contest between the St. Paul Gas Company and the Edison Electric Light Com- 
pany in the race for the contract for illuminating the City Hall and Court House is in- 
tensi*ying in spicy and acrimonious phases. Last night the special’committee on light. 
from the joint committee gave audience once more to the representatives of these war- 
ring concerns. The statements of each were drastic, and calculated each to prejudice 
the service of the other in the minds of the committee. The Edison people ask to mak e 
a comparative test of the competing systems, but claim that the burners provided for 
are not adapted to the Edison system. That is, the lamps are 50 volts capacity, whereas 
the Edison currents are from 90 to 110 volts, and would burn out the lamps, The com- 
mittee will report some recommendation at the next regular session, but axe not ye 
agreed as to what the recoummendation shall be. 





Q 


a 


- ene te aoe Gf a ae 














Aug. 26, 18809. American Gas 





Light Zournal. 271 





ero 








Critchlow’s Improved Apparatus for the Manufacture of Gas. 

U. S. Letters Patent, No. 406,809, were issued on the 9th ult. to John 
M. Critchlow, of Beaver Falls, Pa. The following is a copy of the 
specifications and claims : i 

This invention relates to an improvement in apparatus for the manu- 
facture of gas, and consists in combining with a water gas producer or 
cupola a retort for the production of hydrocarbon gas by distillation in 
such way that the waste product from the water gas producer shall sup- 
ply the necessary heat to drive the retort, and that the distilled coal from 
the retort may be used either in whole or in part to supply the carbon- 
aceous charge for the water gas producer, together with means for the 
production of water gas from the charge in the retort, and for cooling 
said charge after its volatile gases have been expelled and while it is 
still incandescent by passing steam through it, and in several other par- 
ticulars hereinafter noted. In this way both water gas and hydrocar- 
bon gas can be made very economically, utilizing as much as possible 
the carbon elements of the coal in the production of the gas, and wast- 
ing as little as possible in the shape of fuel. 

In the accompanying drawings Fig. 1 is a plan view of a gas produc- 
ing plant embodying the principles of the invention, drawn in section 
on the line w a of Fig. 2. Fig. 2 is a side elevation, partly in section, 
on the line y y of Fig. 1. Fig. 3 is a vertical cross-section on the line 
22 of Fig. 1, aud Fig. 4 is a vertical cross-section on the line ww of 
Fig. 1. Like symbols of reference indicate like parts in each. 

In the drawings (Figs. 1 and 2) 22 are a number of coal distiiling re- 
torts, made of iron or other refractory material, and inclosed within a 
brick chamber or flue, 3. Each retort has a charging hole, 4, at the 
top, a hole, 5, at the bottom provided with drop-doors, 5*, for drawing 
the charge, and a gas pipe or outlet, 6, for conveying away the gases 
produced in the retort. Beneath each retort is a tunnel or vault, 7, by 
which access is had to the drawing hole, 5. Around the outside of the 
chamber, 3, are a number of cupolas or gas producers, 8, which are 
preferably built partly inside the chamber, 3, and are separated there- 
from by ihe re-entrant walls of the chamber, which shield the cupolas 
from the direct internal heat of the chamber. At the base of each 
cupola is an ordinary ash door, 9. At the top is a charging hole, 20, 
and an exit pipe, 21 (having a valve, 23,), and at the sides are holes 
through which branch air pipes, 10 and 11, connected with a main air- 
blast pipe, 12, enter the cupola. The pipes 10 and 11 have valves, 13. 
One pipe enters at the base and the other at the top of the cupola. As 
shown in Fig. 4, each cupola has a discharge pipe or flue, 14, which 
opens into the chamber, 3, and is provided with a damper or valve, 15, 
whereby it may be closed from the outside of the chamber, 3. Steam 
pipes, 17, enter the several cupolas, 8, and are provided with valves. 

The operation of the plant is as follows: The cupolas, 8, are charged 
with coal or coke, and after it 1s fired the air-blast is turned on through 











the pipes 10 and 11, and the cupolas are thus driven until the coal 
therein reaches a state of incandescence. During this operation the 
waste heat and partially consumed gases from the producer, mixing 
with the air from the pipe 10, pass through the flues, 14, in a flame into 
the chamber, 3, and circulate around the retorts, 2, finally escaping 
through stack flues, 19, at the ends of the chamber. The retorts, 2, are 
charged with coal, and the heat communicated to them drives off the vapor- 
izable matter in the coal by distillation, and converts it into hydrocarbon 
gas, which passes out through the pipes, 6, to the hydraulic main, When 








the cupolas have been used long enough to raise their contents to an in- 
candescent state, the air-blasts are cut off, the discharge flues, 14, are 
closed, and steam is admitted into the cupolas through the pipes 17. 
The steam passing through the body of incandescent fuel is decomposed 
and converted into water gas (the valves, 23, closed)—hydrogen and 
carhonic oxide -which is led off through the pipes, 21, to a reservoir, or 
otherwise utilized. When the cupolas have been used long enough to 
chill the contained fuel, so that it does not produce water gas, the 
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valves, 23, are closed, the dampers, 15, opened, and the air-blasts are 
turned on until the coal is again brought to an incandescent state (the 
waste heat and burning gases meanwhile passing into the chamber, 3), 
and the dampers, 15, are then closed, the steam turned on and water gas 
produced as before. By alternating the firing of the several cupolas, 8, 
some of them may be kept always producing water gas (the valves, 23, 
closed), and others discharging their waste heat into the chamber of flue, 
3, so that the heat in the chamber may be kept constant. 

When the coal in any of the retorts, 2, has been completely gasified 
and the coal therein made thoroughly incandescent, steam pipes, 22, at 
the bottom of these retorts may be caused to emit steam into them, and 
the steam being converted into water gas (the valves, 23, closed) during 
its passage through the retorts is led off through the pipes, 6, to reser- 
voirs, or otherwise utilized. When the charge in the retorts has become 
inert, the coke is drawn out through the hole, 5, at the bottom of the re- 
tort, and may be charged when hot as fuel into the cupolas, 8. The 
retort is then filled again, and the process proceeds as before. Eacli re- 
tort is thus caused to alternately produce hydrocarbon gas and water 
gas, the water gas producers or cupolas furnishing heat for gasifying 
the coal in the retorts, and the retorts furnishing im whole or in part the 
fuel necessary for the producers. In this way the heat elements of the 
coal and producer gas are utilized most completely and economically, 
and with very simple apparatus. The introduction of the hot coke into 
the producer also aids materially in the production of the gas. 

The inventor does not desire to limit himself to the precise arrange- 
ment of the plant shown and described, since it may be modified by the 
skilled builder. For example, the producers and retorts may be separ- 
ated from each other by some distance, in which case the air-adits, 10, 
which are for the purpose of supplying air to complete the combustion 
of the already partly burned gases from the producer, may be made 
directly in the chamber, 3, instead of being in the cupola. This is 
shown at b, in Fig. 1, where the air pipe is led through the wall of the 
chamber. The chamber, 3, may also be changed in form, its purpose 
being simply to serve as a flue to conduct the heat around the retorts. 

The prominent features of the invention are: The production of 
water gas by passing steam through the retorts after the gases have 
been distilled, whereby the necessary cooling of the charge in the pro- 
ducer is utilized to produce a valuable gas ; also, in placing an air sup- 
ply either in the producer or in the flue, whereby air is mixed with the 
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waste gases to produce a more perfect combustion around the retorts ; 
also, in the arrangement of the retorts in a flue common to all the re- 
torts. 

The claims made are: 

1. The combination, with two or more water gas generators having a 
common waste product flue, of a coal distilling retort arranged in said 
waste product flue, so as to be heated by the waste products from the 
water gas generators, said coal retort having a steam-adit for the admis- 
sion of steam at or near the close of the distillation of the coal. 

2. The combination, with two or more water gas generators having a 
common waste product flue, of two or more coal distilling retorts ar- 
ranged in said waste product flue, so as to be heated by the waste pro- 
ducts from the water gas generators, said coal retorts having each a 
steam-adit for the admission of steam at or near the close of the distilla- 
tion of the coal. 

3. In an apparatus for the manufacture of water gas, the combina- 
tion, with a gas producer, a waste product chamber, a gas retort located 
in said chamber, steam-adits in the producer and retort, an air-adit at 
the top part of said producer, the waste pipe of said producer being con- 
nected with the waste product chamber, and a damper in said waste 
pipe for regulating the supply of waste products to the waste product 
chamber. 








Notes on Main Laying. 
Rees 
By JoHN McRae. 

| Read by the author at the Dunfermline meeting of the North British 
Association of Gas Managers. ] 

In appearing before you to-day with this short paper it would be idle 
for me to begin by apologizing for its brevity, or giving as the reason 
the want of time available for its preparation. Suffice it to say that, 
simple as the title is, the paper itself may be found still simpler ; and the 
only motive which has actuated me in laying my few remarks before 
you is a sincere desire to contribute, even in a small degree, to the use- 
fulness of our Association, and to strengthen the hands of the respected 
member of our profession who is this year our President. And before 
entering on my subject permit me here to diverge somewhat, and to say 
that one of the great difficulties attending the carrying on of this and kin- 
dred associations has been the scarcity of papers and paper readers. 
This part of the business has hitherto been left to a few while many have 
been the listeners. Where is the gas engineer or manager who has not 
had his difficulties in carrying on his work? And why is it that, at a 
meeting such as this, these difficulties should not be ventilated, so that 
many might be benefited thereby and prepared for similar emergencies ? 
Again, we have all had varied experiences ; many have made important 
researches and subsequent discoveries ; where lies the objection to these 
all being criticised by members of the Association? It occurs to me that 
the Association was formed chiefly for such purposes, and that the papers 
read should be of a thoroughly representative character. With this little 
divergence, I will turn to our subject. 

It has always been acknowledged, by those best able to judge, that, 
in the midst of our many and varied departments, none is of more im- 
portance than thedistributing. We may have excellent manufacturing 
apparatus, we may have complete and satisfactory arrangements inside 
the gas works; but what of that if the article manufactured is not 
brought to book? We may extract the greatest possible quantity of illu- 
minating gas from the raw material, and the whole process may be con- 
ducted on the best known scientific principles ; but all is of little value 
if, by defective distributing mains, a large proportion of the article so 
manufactured is allowed to go to waste. The case has been very clearly 
put in ‘‘ King’s Treatise on Coal Gas,” where it is said, ‘‘ The reduction 
of leakages, in short, is a department of the gas manager’s duties in which 
he should put forth untiring efforts and take especial pride. There is 
nothing, not even in the proper carbonization of the coal, that will 
more contribute to the success of the works under his charge and enhance 
his own reputation.” I would add to this statement by saying that there 
is no part of our duties so widespread, so far beyond our control, and 
subsequently so difficult to grasp, as the distribution. It must have 
struck many of you, as it has myself, how mysteriously erratic is the 
Jeakage or unaccounted-for gas. It bounds up some years when nv ex- 


planation can be given, and it falls beautifully in another year; and 
amidst the congratulations of our employers, one feels, while the result 
is pleasing, that he has done nothing very special to bring about the im- 
provement. 

Much has been written about gas mains, their capacity and the various 
systems of jointing them. Concerning these you are all perfectly con- 
I haye nothing new to add in regard to these items; and it 
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would simply be wasting your time to dwell on them. I have observed, 
however, during the past few years, that some of the pipes we use are 
composed of very indifferent cast iron. They may be, and indeed are, 
of sufficient strength to withstand any pressure the gas passing through 
them may subject them to; but this is only a very small part of theduty 
the gas main is called upon to perform. A gas main composed of card- 
board, such as the Japanese employ, could be made perfectly gas tight; 
but what about the external pressure brought to bear on the pipes? It 
will often be found that the pipes are so brittle that they will sustain 
comparatively little external pressure, especially if the pipe is lying hol- 
low, and if such external pressure is suddenly applied. 

The destruction of gas mains has been very much increased during 
the past few years by the introduction of that modern appliance, the 
steam traction engine. Everywhere we find that horse labor is, as far 
as possible giving place to steam ; and this forms one of the points of 
my ‘‘ Notes.” Supposing we lay a long distance of gas main of any size, 
and, as a matter of course, the street is not left just as smooth as we 
found it ; the zealous burgh surveyor, anxious at the earliest moment to 
restore the street to its original beauty, applies his heavy steam roller to 
t'.e track, with the result that in many cases, owing to the rapid and 
severe crushing down or consolidation of the roadway, the gas main is 
subjected to a pressure it is quite unfitted to withstand, and fracture is 
the result. The service pipes, too, connected as they generally are at 
right angles to the main, are either disconnected or broken. Now, I 
suppose it has been ruled that these steam rollers and traction engines 
are to be considered and classed as ordinary traflic. We must, therefore, 
see to it that our property shall not be injured by the innovation. I ob- 
served lately in the Highlands, where a very beautiful lattice bridge 
crosses one of our rivers, that at each end of the bridge were placed con- 
spicuous placards announcing to all whom it may concern that this 
bridge is not guaranteed to carry engines, and that anyone venturing to 
cross with the fiery monster must do so at his own risk, and not only so, 
but be responsible for any damage done to the structure by the new 
method of road locomotion. We have, I suppose, no power to make 
such stringent regulations ; and we must therefore suit ourselves to the 
times. 

In order to guard against these difficulties I would bring forward the 
following points as worthy of attention: First, | would suggest that all 
cast iron mains should be composed of iron of a known brand, and, fur- 
ther, that samples of the 1ron should be taken while the pipes are being 
cast, and which should be able to withstand a given pressure. Mr. Jas. 
Watson, the Water Engineer of Dundee, has framed a very good clause 
which meets the case. It is as follows: ‘‘Test bars of the metal being 
used shall be cast, when required by the engineer or inspector, 34 feet 
long, 2 inches deep and 1 inch thick, which shall be supported at points 
3 feet apart, and bear a suspended dead weight of 3,360 pounds in the 
center, for not less than 24 consecutive hours, without breaking ; and 
all pipes cast on any day from metal which will not sustain the specitied 
test shall be rejected.” Of course, this may be varied to suit any par- 
ticular case. Secondly, I would say, have the pipe laid at such a depth 
as to be as far as possible beyond the reach of the strain caused by such 
extraordinary traffic. The difficulty will be in fixing this distance ; for 
if the material is solid and firm the depth may be less, and if the sub- 
soil is soft, a greater depth must be adopted. I would say, roughly (for 
a hard-and-fast rule cannot be given), that adepth to insure 2 feet 6 
inches of cover would be found sufficient under ordinary circumstances. 
With a large trunk main, which is not likely to be disturbed for services 
or connections, I would lay it much deeper. Another great advantage 
to be derived from laying the mains at a considerable depth would be 
their removal from atmospheric variations, and consequently the pre- 
vention of excessive condensation of the richer hydrocarbons. This, 
especially during severe weather, is most important; and, as we rarely 
find even a severe frost penetrating the ground beyond 2 feet, the depth 
I have given should be satisfactory. 

The next point deserving of notice is the position the pipe should oc- 
cupy in the street. I would say here, lay the pipe as far as possible 
from the line of vehicular traffic. I have for some years adopted the 
practice of laying the gas mains almost under the channel. By doing 
so no heavy traffic will come near them; they can be lifted and relaid 
with very little interruption to traffic, and they are very convenient for 
services. But here a difficulty presents itself. It is all convenient 
enough for those consumers who are resident on the same side as the gas 
main, but what about those opposite? If the street is or is likely to be- 
come an important one, I would say lay a main on either side of the 
street, and so avoid what is always a source of great loss and annoyance 
viz., crossing pipes. If the street has only a few consumers on the side 
opposite that on which the gas main is laid, then I would have one 
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crossing main, with a small main running in front of the buildings to 
be supplied. Avoid crossing mains or services as often as possible. 

Now, in regard to the laying of the mains—and you will have ob- 
served that what I have said applies to all mains, irrespective of size. 
Too often the mains (laid probably by a contractor who has no particu- 
lar interest-in the satisfactory and permanent completion of the work) 
are what I may be allowed to style “‘ flung in.” The joints may be care- 
fully enough made and jointed, and, indeed, may be perfectly gas-tight 
to commence with; but unless the pipe is laid on a solid bed, the perma- 
nency of the work cannot be ensured. Although this seems a simple 
matter, experience has taught me that too much attention cannot be 
given to it. 

The question is sometimes asked, ‘‘Ought our gas mains to be coat- 
ed?” I think they ought, both to hinder corrosion and to reduce fric- 
tion. The cost is not great, and the result must be beneficial. A very 
cheap mixture, and one very suitable for the purpose, I have found to be: 
To 100 gallons of boiled tar add 7 lbs. of gutta percha and 7 lbs. of ros- 
in. Dissolve the gutta percha and rosin in naphtha ; then mix with the 
tar (all hot, of course), thin the mixture with crude naphtha to the prop- 
er consistency, and it will be found a durable and efficient varnish. If 
green tar is used, the naphtha will be found unnecessary. 

In concluding my notes on main pipes, I would say, have them all of 
ample capacity. This is an old story, but it is one that comes with 
special force in these days when gas engines are becoming so generally 
adopted. With small mains, and these probably pretty nearly taxed to 
their utmost capacity, the inconvenience to ordinary consumers in the 
neighborhood of a gas engine, by the oscillation of the gas lights, is 
very great. A large main serves as a reservoir from which the gas en- 
gine can be supplied without inconvenience to any one. 

I suppose it will not be considered very far out of place in such a pa- 
per as this, to say a few words on service pipes. The two systems of pip- 
ing—mains and services—are so closely allied that they may, indeed, be 
classed as one ; and conditions stipulated in regard to mains are, as a 
rule, equally applicable to services. How, then, are services to be con- 
nected to the mains? Are they to be screwed into the latter, or connect- 
ed by saddles and straps ¢ The latter method is, in my opinion, by far 
the best ; it allows for deflection of the main, is easily connected, and 
can be as easily removed. I have no faith in any screw made in cast 
iron. The nature of the material is such that a screw, made never so 
carefully, can scarcely be complete, and consequently will not be satis- 
factory. One very great objection to screwed services is the fact that 
they have to be connected so often in bad weather, and under most un- 
favorable conditions, that the work is hurried over and buried as rapidly 
as possible, so that the imperfections may be completely hidden from the 
searching examination of the superior officer, who, perhaps, can only 
visit his pipe layers at wide intervals. I have seen, on more than one 
occasion, when a service pipe was being connected to the main, that the 
thread of the screw would give way, or, technically, would be 
‘‘stripped;” and, rather than tap the whole afresh, the loose joint would 
be made gas-tight by some temporary means, which would, of course, 
give only temporary satisfaction. Where the service pipe is large—say, 
3 inches—I think proper branches should be employed, so that the main 
pipe will not be unnecessarily weakened by the operations. 

Speaking of service pipes, I think we, as a rule, employ far too light 
tubes. The weights generaliy adopted are, I believe, as follows: 


ae..s. ¥% 4 4 1 1} 1} 2 24 3 
Weight, 0.584 0.809 1.165 1.714 2.497 3.032 4.175 6.087 7.221 
The size is given in inches and fractions ; the weights in pounds and 
decimals per foot. 
The weights I employ, and which are specially made for me, are as 
follows : 
Size.... 4% 4 % 1 1} 14 2 24 3 
Weight, 0.800, 1.00 1.500 2.25 3.20 3.75 5.00 7.00 8.75 


The reason why these weights have been adopted (and it was the result 
of long experience) was the fact that in many cases the tubes have to be 
bent to certain angles, and this while in the cold state; and the ordinary 
or thin tubes, especially if made by an ordinary firm, would not with- 
stand the strain. The heavier tubes having more substance, and the 
molecules forming such being more firmly knit together, the process of 
bending can be accomplished without risk. Then the life of the service 
pipe is so extended by these heavy tubes that, even in this respect alone, 
they are desirable. 

On no account would I lay a malleable iron service pipe without its 
being properly coated. As you are all doubtless aware, malleable iron 
is a ready prey to oxidation ; and this, in certain soils, proceeds with 


iron tubes, when they arrive from the makers, two coats of the best red 
lead. This I find answers the purpose well—preventing for a long peri- 
od any attack from this very formidable enemy to service pipes. 

The material in which the service pipes are laid should also be care- 
fully observed. If the soil contains anything like ashes, such should be 
removed, and a more inoffensive material put in its place. I knew of a 
case where a service pipe was laid in boiler ashes, and in less than one 
year the consumer complained (as well he might) of a want of light. 
The ground was opened, and search was made for the defaulting service 
pipe, but without success. The pipe was thoroughly oxidized, and had 
made complete and fast friends with the material surrounding it ; and 
this so effectually, that the one could not be distinguished from the 
other. 

In regard to large service pipes for supplying mills, factories and oth- 
er large works, I think many of us have fallen into error by placing me- 
ters in every department of the works, and carrying the service pipe to 
each. I entirely object to the system of laying any pipe containing un- 
measured gas within the gates of any public works. In the first place, 
the meters and pipes are, to a certain extent, beyond the gas people’s 
control ; and in the second place, should a fire occur, the difficulty and 
danger of removing the meter or meters in danger of destruction is 
great indeed. The principle I adopt, as far as possible, is to place a 
large meter in or near the lodge at the gate ; and to this the service pipe 
is connécted. Then the consumer can carry the pipe through all the 
ramifications of his works, and, indeed, wherever he pleases. 

In some towns, the practice of laying lead service pipes is adopted. I 
am not in a position to speak as to the advisability or otherwise of the 
system; but I am hopeful that those present whose experience in this di 
rection warrants them will give us the benefit thereof. 

And now, gentlemen, my story is about told. You will have ob- 
served that'I have spoken a great deal and said very little. But, after 
the explanation I gave at the outset, it is quite unnecessary to apologize 
further ; and [ have only now to thank you for the patient hearing you 


have afforded me. ' ; 
Discussion. 


The Chairman remarked that the members had listened to an exceed- 
ingly interesting and valuable paper; and he asked for remarks or ques- 
tioning upon it. ; 

Mr. T. Whimster (Perth) described the paper as a practical one, and 
agreed that the means proposed for avoiding the crushing of pipes by 
heavy steam vehicles was perhaps the best. ‘There was, he said, great 
temptation, no doubt, where there was a stretch of level ground, to come 
nearer the surface with a main pipe, so as to escape drips, and the neces- 
sary labor and expense of keeping them empty. He thought it a good 
plan never to come nearer the surface than 30 inches. Although it 
might be expensive, he would rather go 6 feet down than come above, 
because it not only exposed the main pipes but the service pipes also. He 
had lately had some experience of this. Heavy steam vehicles were of 
recent introduction, and some of the mains in Perth had previously 
been laid near the surface. Quite recently a heavy roller was sent along 
a street in which they could not go down very deep on account of rock, 
and the main had been laid within 12 inches of the surface. This main 
was broken in three places. Where they could get down, it had been 
his rule, for many years, to go as deep as Mr. M’Crae had mentioned. 
In many cases he had gone down 6 or 7 feet to escape drips ; indeed, in 
the last case he went down 7} feet. In laying malleable iron service 
pipes, he attached the pipe to the main with a malleable iron clip. In 
some instances he had used between the clip and the main a small sad- 
d'e, hollowed on one side to make it sit on the main. Where iron serv- 
ice pipes were laid, they put tar round the junction, and covered it with 
a piece of wood. . He found that every care taken to escape damage to 
pipes by surface disturbance was a sure means of preventing leakage, 
and ultimately paid itself well. His long experience had confirmed him 
in these means for preventing leakage. 

Mr. A. Bell (Edinburgh) asked if he understood that Mr. M’Crae 
coated pipes inside as well as out. 

Mr. M’Crae said he did. 

Mr. Bell feared there would be a lack of illuminating power if thick 
tar were reduced with naphtha. He said he never, as a rule, coated the 
inside of a cast iron pipe. Gas was pretty dry, and there was very little 
oxidation from it. 2 

Mr. A. Smith (Aberdeen) agreed with both Mr. M’Crae and Mr. 
Whimster that pipes ought to be so laid as to have a cover of at least 30 
inches, because traction engines were a great source of annoyance. He 
looked upon the connection of service pipes by means of a saddle as the 
best way of doing this. With regard to the coating of pipes, he men- 





great rapidity. To check this destructive process, I give all malleable 


tioned that on one occasion when, to oblige a contractor, they took a 
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number of coated pipes and laid them; by the end of six months the 
whole of the coating had worn off. After this he coated a pipe experi- 
mentally to ascertain what was the fact; and he found that every par- 
ticle of the coating came off. Theremight be a difference in the coating 
material; his was an ordinary coating for water pipes. Perhaps Mr. 
M’Crae might be able to give them some explanation of it. 

Mr. J. Hall (St. Andrews) remarked that Mr. M’Crae had not made a 
single statement that he could not fully bear out. All the pipes he him- 
self had laid for a good number of years he had coated, and he had never 
found the least disadvantage from it. He thought the coating very 
materially reduced friction. He was of opinion that all pipes should be 
coated. 

Mr. W. Mackenzie (Dunfermline) said he at one time laid a 2-inch 
service pipe which had been coated very thickly inside with tolerably 
well-boiled tar. The pipe had not very much declivity, but in a very 
short time it was obstructed, and he found that the tar had closed it up 
altogether. 

Mr. A. MacPherson (Kirkcaldy) had listened with very great pleasure 
to Mr. M’Crae’s paper. The quality of the iron should, he considered, 
form a very important factor in connection with the purchase of pipes. 
They occasionally had pipes made of stuff that was very inferior—some- 
times altogether unworkable. The character of the soil in which the 
pipes were to be laid was also a matter to be very carefully studied. He 
was sure it would pay any engineer, in laying pipes where he had bad 
soil, to remove a portion of it, even at considerable expense, and to cart 
proper soil. He agreed with Mr. Mackenzie and others that the internal 
coating of pipes very soon dissolved. He could not see that friction was 
in any way helped by internal coating, because, this being very speedily 
removed, the friction remained as it was. Mr. McCrae spoke of leakage. 
They all knew it to be their duty to see that all pipes were carefully and 
accurately laid; but he thought a more important factor in. the unac- 
counted-for gas would be found in the temperature. Some managers 
reduced the temperature so much that they under-measured their gas, 
whereas if they kept the temperature high, not only did they preserve 
their illuminating power, as Mr. Hislop had told them, but also consid- 
erably reduced the value of their tar ; clearly showing that they were ad- 
ding to the value of the product which they primarily wanted—viz., gas. 
They were not supposed to make tar, but gas; and they would find that 
gas at a temperature of 60° or even 70° had a greater illuminating power 
per ton of coal than gas of very much lower temperature, and that, al- 
though the apparent leakage might be greatly in excess, there wasa very 
considerable saving in not reducing the temperature too low. 

Mr. D. M. Nelson (Glasgow) said he found in some small townsa very 
excellent arrangement for coating pipes after they had been Jaid. In 
his opinion there was a good premium awaiting the man whocould con- 
trive a method of dipping pipes which would not coat them inside. He 
thought, however, that coating a pipe inside was not of much conse- 
quence, because there was little or no deterioration inside a pipe. 

Mr. J. MceGilchrist (Dumbarton) thought Mr. McCrae had only made 
one mistake. If he would take the tar he used inside and apply it to the 
outside of the pipes he had no doubt it would result in great benefit. 

Mr. W. Key (Tradeston, Glasgow) said there was no doubt whatever 
that Mr. McCrae deserved well of the Association for bringing forward 
this subject. The way in which the paper had been received showed 
how a matter of not very great importance (laughter) could elicit a good 
discussion. The substance of the paper might be summed up in the 
words, ‘‘ Beware of the Steam Roller.” They ought to see to it that the 
pipes had a covering of at least 2 feet 6 inches. The steam roller, he 
thought, ought to be looked upon as an established institution, and they 
must lay their mains as suggested by Mr. McCrae, very much towards 
the curb, so as to avoid the heavy traffic and the heavy pressure from 
the road. In doing this in a town considerable difficulty was sometimes 
encountered, because they came into contact with the sewer connections 
with the houses. He found this some 15 years ago in Dumbarton where 
they had nine traps in a mile—all occasioned by going under or over 
connections with sewers. To escape this he went down some 6 or7 feet, 
and to avoid the sewer connections he laid the main close to the curb. 
By this means he also avoided the opening of the street. As to coating 
pipes. he did not think it a very serious matter. There was, of course, 
the result mentioned by Mr. Smith, which was the effect of the contact 
of the hydrocarbons in the gas with the tar at a low temperature. The 
same thing took place in the condensers all the year round ; and the re- 
sult was to reduce the illuminating power of the gas. This proved the 
necessity for keeping up the temperature in the apparatus, so as to pre- 
vent deterioration by contact with tarry surfaces. It had been advocated 

from the chair of the Association that the temperature of the gas should 
be reduced to that of the air for the time being. This was quite a mis- 





take ; and, of course, it explained to a great extent why in some years 
Mr. McCrae found his leakage to be low, and could not assign any spec- 
ial credit to himself for its being so, while another year it was high, and 
he could not take blame for such a condition of things. In some years 
they had a very extensive period of frost: and although the gas might 
be registered in the house at 60° F., yet, after passing through long 
mains, there was no doubt that the gas would be registered at the con- 
sumer’s meter at a much lower temperature than that at whichit left the 
works. In another year the weather might be very mild ; and then this 
result would not occur. He would suggest that the men who attended 
to the drips should be instructed to take temperatures not only during 
the day but at night, when the supply was going on. By ascertaining 
the temperature of the street mains the engineer would be better able to 
ascertain what was the cause of leakage. 

Mr. T. D. Hall (Montrose) remarked that there was only one point in 
the paper he wished to take up, and that was the depth at which mains 
should be laid. Not only were they safe from steam rollers when laid 
deep, but a better connection with the houses was possible, because the 
men were able to connect them on the top, which was a great advantage 
in that it prevented the screw being broken. Mr. Nelson’s plan of coat 
ing the main after laying was a very good one He had seen a plan of 
filling up the ground very nearly to the top of the main, and then pour 
ing in green tar, which formed a sort of natural asphalt. 

Mr. D. Bruce Peebles (Edinburgh) asked whether pulsators did not 
thoroughly prevent the disagreeable fluctuations which Mr. M’Crae had 
stated were experienced by consumers in neighborhoods where gas en- 
gines were used, 

Mr. Key said that he should like to answer that question. He saw 
some years ago, in the Carlisle gas works, the effect of a gas engine at 
the railway station, which was quite close to the gas works. He thought 
the main supplying the district was a 15-inch one, and the governor was 
oscillating something like 6 or 8 inches with every stroke of the engine, 
whereas the gauge (which was one of King’s, divided into hundredths of 
an inch) did not vary more than one or two hundredths. His attention 
was drawn to this by Mr. Hepworth, the Engineer; and he (Mr. Key) 
was very much intererested in it, because it showed him that a pulsator 
would do the work this governor was doing. The governor was differ- 
ent from most of those in use. It had nota bottom that would receive 
a stroke from the pulsator; and the consequence was that the crown 
acted as a pulsator, and went up and down a good deal, while the pres- 
sure in the main varied only a little. 

The President said he was exceedingly pleased that the paper had 
elicited so extended a discussion. He agreed with Mr. M’Crae’s re- 
marks at the outset, with regard to the length of papers generally, and 
the importance of a much larger number of members submitting them, 
although they might not necessarily be of very great length. If they 
were only suggestive, then the discussion following might be very im- 
portant and valuable. With regard to main pipes, he fancied it would 
be a rather difficult matter to insure, in every case, that a certain kind 
of metal was used, because it would be very difficult to watch the cast- 
ing of every pipe in the foundry, although in some cases regulations 
were laid down controlling the contractor. Coating, no doubt, was a 
good thing ; but, at all events, they only looked at the outside coating as 
being of any avail. It was certainly a well-known fact that in a short 
time the whole of the inside coating was removed by the action of the 
gas; but it was also well known that they could not coat the outside 
without coating the inside. He had asked pipe manufacturers if this 
could be done, but they said it could not. If they painted a gasholder 
on the inside they would find, in a short time, that the paint all came 
off, like a sheet of paper. It could not resist the action of the gas. If 
it were possible to cast on end pipes of the smallest size, it would be a 
good thing ; but this could not be done. The idea of laying pipes a good 
depth below the surface was certainly a good one. The practice was 
common in cold climates, such as Russia, where the pipes were in no 
case less than 5 feet in the ground. He had for many years adopted the 
practice of laying all main pipes in the footpaths, and connecting the 
services with faucets and nipples. This secured a sure service, thereby 
reducing leakage to a certain extent. When they got out of difficulty 
with vehicular traffic, the leakage was sure to be reduced. In every 
case he laid a main on both sides of a street. This, in his opinion, over- 
came the difficulty of damage by traffic ; and reduced the cost of service 
pipes and the amount of leakage. In many cases, however, it was 


necessary to lay pipes in the main street, and then the wisest course was 
to keep them down to the depth suggested. On the whole, he thought 
they were exceedingly indebted to Mr. M’Crae for his paper, and he was 
sure that they had all benefited by the discussion to which it had given 
rise. 
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Mr. M’Crae thanked the speakers for their very kind criticism of his 
paper ; indeed, he thought the criticism was better than the paper itself. 
With regard to Mr. Bell’s remarks as to the reduction of illuminating 
power, he might say he had not had any experience of it. Within the 
last month he opened a gasholder which had been built for 30 years, 
and the riveter’s marks were still on the inside—the actual white paint. 
This was his experience ; but it was just in a meeting like the present 
that their varied experiences came to light. He thought that Mr. 
MacPherson was quite right about temperature, and it would be remem- 
bered that, at the informal meeting of gas managers held in Glasgow 
last April, he pointed out the importance of the temperature at which 
gas was measured, especially in the winter time. It cut in a double di- 
rection. In the winter time they were making so much more gas that 
the t: nperature was always higher ; but he did not refer to it that day 
because he thought it really had no bearing upon main laying. In 
Dundee he believed there were between 50 and 60 gas engines, and he 
found that pulsators were looked upon as very objectionable. Manu- 
facturers did not object to paying £100 for a gas engine, but they be- 
grudged £2 more for a pulsator. In Dundee they were not bound to 
supply gas for gas engines, and when they did so they furnished it ez 
gratia. They were only bound to supply gas for illuminating pur- 
poses, and had several times refused gas for use in engines. When they 
did this the manufacturer fell back upon the pulsator, and every time 
one had been used it had been very satisfactory. 

Mr. Peebles said the observations just made by Mr. M’Crae suggested 
matter of very great importance. To paint a gasholder with white paint 
was a different thing altogether from coating it with tar. 


Mr. Stewart (Greenock) said he could bear out the President in this 
matter. 


Mr. MacPherson remarked that it could easily be tested. 


Mr. Peebles stated that gasholder sheets which were thoroughly eaten 
through with rust had been found to be perfect where the marks of the 
makers had been written on the inside with a paint consisting of a very 
slight admixture of white lead and turpentine. This suggested to him 
that there might be some sort of chemical action. He thought this was 
a point for gasholder makers to thoroughly investigate. 








Varieties of Clay, and their Distinguishing Qualities for Making 
Good Puddle. 
_ ee 


[Abstracted from a paper by Wm. Gallon, M. Inst. C. E.] 


Geologists agree in ascribing the origin of clays to the decomposition 
and disintegration of the feldspars in granite, gneiss, mica slate, and 
clay slate, by atmospheric erosion and trituration in water. The argilla- 
ceous rocks, from which clays are principally derived, are distinguished 
by a peculiar earthy odor, emitted by them when breathed upon. Clay 
beds are due to the deposition of water-borne materials at the bottom of 
estuaries, lakes or seas ; and boulder clay is ascribed to glacier action. 
Any substance formed of minute particles of decomposed earthy mater- 
ial, which, when worked up with water, becomes plastic or capable of 
being moulded, is commonly called clay. No natural deposit of abso- 
lutely pure clay has been found ; but the residue, after washing out all 
the impurities from clay, is a hydrated silicate of alumina, which is the 
plastic, and consequently the most important constituent of clay, insol- 
uble in water, and incapable of supporting vegetable life. Water com- 
bined with the silicate of alumina gives it its plasticity. Part of this wa- 
ter is merely absorbed into the pores of the clay, and can be driven off 
by exposing the material to about 212° Fahr.; but the remainder, which 
is in combination with the clay, can only be removed by a prolonged 
high temperature, as in baking bricks, depriving the material of its plas- 
ticity, and causing it to shrink in proportion to the bulk of water ex- 
pelled. Some analyses of different kinds of clay gave from 46 to 66 per 
cent. of silica, 22 to 38 per cent. of alumina, from 5 to 13 per cent. of 
water, small variable quantities of oxide of iron and lime, and traces of 
magnesia. 

The purest form of clay, containing the largest proportion of alumina, 
is known as kaolin, the name of a mountain in China, where a pure 
white clay is worked, described as a pure chalk-white, dull earthy, unc- 
tuous substance. The kaolin found in Devonshire and Cornwall is 
called Cornish, or sometimes China clay. Teignmouth clay, so called 
from being shipped at Teignmouth, is as free from quartz as washed ka- 
olin, and is believed to be the sediment washed down from Dartmoor, 
which was deposited in a fresh-water lake. Some clays are designated 
by the principal use to which they are applied, namely, china clay, pot- 


clay and pipe clay consists in the proportion of silica in their composi- 
tion. Pipe clay shrinks too much in heating to be available for making 
pottery. Potter’s clay includes a variety of clays containing considera- 
ble quantities of impurities. Fire clay resists fusion owing to the large 
proportion of silica it contains; thus Stourbridge fire clay contains 65 
per cent. of silica, or nearly 20 per cent. more than pure kaolin. Clays 
are also designated by their color, as red, blue, brown, yellow or ochrey, 
and variegated clay. The coloring matters consist mainly of metallic 
oxides, notably oxide of iron ; organic substances also affect the color. 
A red color in clay in its natural state indicates the presence of peroxide 
of iron. A yellowish or brown color denotes the presence of hydrated 
peroxide of iron in the clay, which becoming anhydrous on burning im- 
parts a red color to the clay. The Dorset and Devonshire clays, bemg 
free from iron, are white when burnt, which renders them especially 
valuable for pottery. Clays containing manifest impurities to a consid- 
erable extent are designated by the terms shaly clay, sandy clay, loamy 
clay, and marly clay. Any soft admixture of clay and lime is termed a 
marl—clay marl] when the clay is in excess, and mar] clay when the lime 
predominates. Many clays are known by the name of the neighborhood 
from which they are obtained, such as London clay, Oxford clay, Grin- 
stead clay, Wadhurst clay, Weald clay, Kimmeridge clay, Gault clay, 
Poole clay, and others. 

Puddle is of considerable importance in engineering works for arrest- 
ing the passage of water. Some clays, such as the London, Kimmer- 
idge, and Oxford beds, are practically impervious to water in their nat- 
ural conditions ; whilst others offer more or less resistance to its passage 
in proportion to the absence of impurities. Springs at faults or at the 
outcrop of clay beds furnish evidence of the impermeability of these 
beds. Most clays, when free from coarse, gritty impurities, contain suf- 
ficient alumina to become practically impervious to water when worked 
up into puddle. When puddle is protected from evaporation, as is gen- 
erally the case, the admixture of impurities has the disadvantage of di- 
minishing its cohesiveness, and consequently its impermeability. If, 
however, puddle is placed so near the surface as to be liable to lose its 
moisture by evaporation or capillary attraction during dry weather, the 
addition of sand may be necessary to prevent the contraction of the 
mass, and the consequent formation of fissures such as occur in clay 
soils in times of drought. The sand, by diminishing the cohesiveness of 
the clay, obviates the rupture produced by the contraction of a tenacious 
mass; and with this object the brickmaker adds sand to clays deficient in 
silica to prevent his bricks cracking when being burnt, and the potter in- 
corporates ground flint with his clay to reduce the amount of contrac- 
tion. 

The general suitability of most kinds of clay for puddle has caused an 
absence of precision in the definition of the requirements for puddle in 
specifications. The essential condition for puddle is that it must be im- 
pervious to water; and no special purity in the clay is required to attain 
this result. Tempering the clay by working it up with water, so that its 
original formation is broken up and a new arrangement of particles 
formed, with additional water to fill up every pore, is the important re- 
quisite for the formation of good puddle. It is peculiar that puddle, 
though formed to exclude water, should require water for its manufac- 
ture. Tempering clay for forming puddle is greatly facilitated by ex- 
posing the material to the atmosphere, especially in winter, when rain, 
snow, frost and changes of temperature disintegrate the clay more thor- 
oughly than even grinding it in a pug mill ; and the labor of working it 
into puddle by cutting, cross-cutting, poaching it with a tool, or tread- 
ing, is materially reduced. Clays well suited for puddle are opaque and 
not crystallized ; they exhibit a dull, earthy fracture, exhale, when 
breathed upon, a peculiar faint smell termed argillaceous, are unctuous 
to the touch, free from all gritty matter, and form a plastic paste with 
water. 

The important properties of clay for making good puddle are its tena- 
city or cohesion, and its power of retaining water, which really coexist, 
but are separated to facilitate description. The tenacity of a clay may 
be tested by working up a small quantity with water into-.a thoroughly 
plastic condition, and forming it by hand into a roll about 1 to 14 inches 
in diameter by 10 to 12 inches in length. If such a roll is sufficiently 
cohesive not to break on being suspended by one end when wet, the ten- 
acity of the material is ample. To test its power of retaining water, one 
or two cubic yards of the clay should be worked with water, by the usu- 
al methods, toa compact homogeneous plastic condition ; and then a 
hollow should be formed in the center of the mass capable of holding 
four or five gallons of water. After filling the hollow with water, it 
should be covered over to prevent evaporation, and left for about 
twenty-four hours, when its capability of retaining water would indi- 





ter’s clay, pipe clay, and fire clay. The main difference between china 


cate its suitability or unsuitability for making puddle. 
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COMMUNICATED BY Norton H. HUMPHRYS. 


SaLisBury, August 10th, 1889. 


The Gas Light and Coke Company.—The Truth about Water Gas. 
—Labor in Gas Works. 

The report of the Directors of the Gas Light and Coke Company of 
London, as just issued to the shareholders, for the half year ended 30th 
June last, is for several reasons a document of more than usual interest. 
Attention has lately been directed, from more than one quarter, to the 
doings of gas companies, and it has suited the purposes of certain persons 
to misrepresent the same. Whether done in ignorance or otherwise, the 
misrepresentation has been none the less real. Gas consumers have been 
warned that coal gas is poisonous, dirty, impure, unnecessarily costly, ete., 
and that the only hope for health, coupled with efficient artificial lighting, 
is—water gas, oil, electricity, or other things, according to the status of 
the party originating the statements. The ‘‘ horny-handed son of toil” 
has been informed that the gas companies are labor tyrants, grinding 
out large profits with the aid of long hours of arduous labor, coupled 
with insufficient pay. Under these circumstances the Directors have 
done wisely in entering with greater detail than usual into various cir- 
cumstances connected with the gigantic undertaking they control. Their 
plain and unpretentious statement of facts cannot but carry weight with 
all who really desire to get at the truth, and have too much sense to be 
caught by the rabid utterances of professional agitators and Sunday 
morning platform spouters. They commence by giving several details 
as to increase in their operations since 1883. The annual consumption 
of coal has risen from 14 to 1} millions of tons, and the make of gas 
from 15,000 to nearly 19,000 millions cubic feet. The maximum day’s 
consumption has risen from 95 to over 105 millions cubic feet, represent- 
ing a carbonization of over 10,000 tons of coal. These facts may be com- 
mended to the attention of those who fondly imagine that they can suc- 
cessfully compete with coal gas, or who indulge in poetical but mis- 
guided fancies such as “coal gas has now reached its zenith and begun 
to go down the hill.” In the face of the above facts this sort of thing 
cannot be expected to ‘‘ go down” with the public. The number of con- 
sumers has increased from 185,000 to 206,000, the public lamps in abou; 
similar proportion, and the length of main from 1,700 to 1,850 miles. 
That the Directors have not been unmindful of their duty towards the 
consumers is shown by the fact that the price of gas has been reduced 
from 76 to 60 cents—a reduction of more than one-fifth. And yet there 
are some who complain that there is no such thing as progress in the 
gas industry. It seems to me that the state of affairs as above indicated 
shows something very much like progress and that of the right sort. 

The Directors proceed to deal with their relations in regard to the 
workmen under their employ. On this subject they are able to take up 
a bold stand, having always treated their workmen liberally and cared 
for their welfare in every way. Sick and provident funds, promoted and 
subscribed to by the Directors, but managed by the men themselves, 
have been in existence for many years. The evidence afforded by the 
books of these societies, as recorded by the representatives of the men, 
effectually disposes of the assertions so freely made of late, that the 
stokers and other retort house men are worked in such a manner as to 
be positively injurious to their health or comfort. Out of over 6,000 
members the daily average number on the sick list has been 153, or only 
2.5 per cent.; and there have been 27 deaths, less than 9 per 1,000 per 
annum. The number of persons injured during the half year by acci- 
dent in connection with the gas supply was only 19; and this number, 
small as it is, includes not only the companies’ servants but the public 
generally, and anyone who has suffered by any accident traceable to 
the operations of the Company. Every efficient permanent workman 
receives a week’s holiday in each year without loss of pay ; and there is 
a system of pensions open to those who have served the Company for a 
certain period. Further than this, the Directors are able to attend tothe 
erection of cottages, with a church and schools, for the use of the men 
employed at Beckton. Reference is also made to the introduction of 8- 
hour shifts in the retort houses in place of the 12-hour system, to which 
subject I propose to refer in a separate paragraph. The cessation of the 
London coal dues, by which the Company will be relieved of a tax of 
26 cents per ton of coal, the disturbed state of the coal market, water gas, 
the recent legislation in respect to electric lighting, and other matters, 
are also noticed in the report. 

In view of the attention lately directed to water gas, which has so far 
been principally confined to financial circles, a little pamphlet entitled 
‘“Water Gas, its Chemistry, History, and Prospects,” which has just 
been issued, is attracting some attention. It consists of a reprint of a 





series of articles that have appeared in the Iron and Coal Trades Re- 


view, and is published at the office of that periodical. The author's 
name does not appear, but will scarcely fail to suggest itself to those ac- 
customed to move in gas engineering circles ; for the number of writers 
who combine a thorough acquaintance with the history and theory of 
the subject, with a classical education and a sufficient degree of literary 
skill to represent such a dry (‘‘dry” is of course used metaphorically 
and not literally) subject as that of water gas in the form of attractive 
reading for the general public, is extremely limited. 

With the chemical and historical part of the subject most gas engi- 
neers are already fairly well acquainted. But they will be interested in 
following the sound and ingenious reasoning by which the writer shows 
that, whether for lighting or heating, water gas is more costly, apart 
from other objections, than coal gas at modern prices in England. 
Amongst several other conclusions, he states that as an illuminating 
agent water gas can be most economically used when carbureted. In this 
form it is dearer than ordinary coal gas, and much dearer than coal gas 
used with regenerator or albo-carbon burners. As to lighting by incan- 
descence, there is as yet no really durable burner on the market. Asa 
means of distributing power, water gas cannot successfully compete 
with coal gas or electricity. Writing on the financial side of the ques- 
tion, in regard to the action taken by patentees in selling their speciti- 
tions at high prices, he recommends capitalists to be very chary in pay- 
ing high prices for mere abstract ideas, or for calculated future profits. 
He would not object to the inventor receiving an immediate considera- 
tion equivalent in value to the expenses incurred in perfecting the 
invention, but considers that inventors should be satisfied to look for 
future remuneration to the actual profits earned by the invention. It 
must be admitted that the particulars of actual operations carried on 
with water gas patents afford ample evidence in support of this opinion. 
Perhaps I should observe that the conclusions above mentioned refer to 
England only, where good gas coal is to be obtained at prices little more 
than half that of anthracite, and the price of petroleum, even close to 
the chief shipping ports, would not be less than 8 cents per gallon at 
wholesale rates. Of course, in other parts of the world it may happen 
that bituminous coal is more costly than anthracite, and that petroleum 
is obtainable at less than 2 cents per gallon. 

For some time past there has been a little dissatisfaction amongst gas 
stokers in London. The cause of it is not fartoseek. The introduction 
of generator firing has led to the use of a greater number of retorts in 
each setting, of heavier charges in each retort, and, in some cases, of 
shorter periods between each charge. The effect of this has been to in- 
crease to some extent the labors of the retort house employees. Among 
other grievances the men considered that 12 hours work per day was too 
long, and decided to have the 8 hour system, or three shifts in the 24 
hours instead of two. Of course, it is well known that what is termed 
the 12 hour shift does not represent 12 hours of work. The men are 
really only engaged for half that time, and often less, in the retort 
house, the remainder being open for rest, meals, ablutions, ete. Fur- 
ther than this, as a matter of fact the so-called 12 hour system is in 
many works not more than 11 to 114 hours. Looking fairly at the case, 
no one will blame the men for being willing to work rather harder dur- 
ing a shorter period, in order to secure a few hours of leisure in which 
they can don clean and dry clothing, leave the smoke and dust of the 
retort house behind them, and enjoy the society of their families. 

Possibly very little would have been heard of the matter outside the 
gas works walls, had not this state of affairs come to the knowledge of 
certain public agitators who pose as the only true friend of the working- 
man, but who might more appropriately style themselves the enemy of 
the capitalist, seeing that their writings and speeches are more directed 
to abusing the rich than to assisting the poor. Some of these individuals 
have been preaching the doctrine of eight hour labor per day for years, 
and of course the gas stokers afforded a convenient tool for the further- 
ance of their views. It was no secret that some of those who are high 
in authority in London gas matters, were not unfriendly to the eight 
hour movement, and therefore a good opportunity was afforded for a 
little cheap and easily earned notoriety. An attempt was made to give 
the usual trade union characteristics to the movement, but was quite un- 
necessary, as the matter has been settled in a friendly manner, by con- 
ferences between the Directors and the representatives of the men. 

The Directors of the Gas Light and Coke Company, in their report 
above referred to, state that the men contended that 12 hours at a stretch 
of retort house duty, carried on under great heat, was of an exhausting 
nature, and moreover left no time for devotion to their families or for 
self-improvement. The Directors feel there is some ground for suppos- 
ing that the eight hour system would be better for the men, though nec- 








essarily more expensive, and have therefore consented to introduce it, 
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The other London gas companies have adopted the same course, and the 
result will lead to the employment of a greater number of men. Each 
man will not do so much work in eight hours as he formerly did in 
twelve, but at the same time he will doa larger quantity per hour. It 
was pointed out that a simple shortening of hours of labor, with no oth- 
er change, would mean an increase of 50 per cent. in wages, which was 
not reasonable. Of course circumstances vary at different works, and 
it is impossible to lay down a general rule for all. But speaking rough- 
ly, it appears that each man is to do, under the new arrangements, about 
five-sixths as much work as he formerly did in twelve hours. The addi- 
tional cost to the gas companies will therefore be about one-fifth of the 
amount at present paid as wages. This isa large item, and it is only 
natural that the Directors should refer to improved charging and draw- 
ing machinery, at present being fitted up, and hold out some prospect of 
extending this system from time to time. 








{Concluded from page 242.] 
Concrete Floors. 


ee - 
By Frank Caws, in London Builder. 


As before noted, the behavior of glass window panes very well illus- 
trates the behavior of cement concrete. The behavior of cast iron is 
likewise very similar to that of concrete. The reason for this similarity 
appears to lie in the fact that the compressional strength of each of the 
three materials is largely in excess of the tensional strength; being, for 
cast iron, about 7 to 1, for neat cement about 10 to 1, and for glass 
about 11 to1. For cement concrete the proportion of compressional to 
tensional strength will vary according to the nature and relative quan- 
tity of the aggregate. The concrete for floors, mixed as before de- 
scribed, is a much tougher or softer material than pure cement, and im- 
mensely tougher or softer than glass; that is to say, much less brittle, 
softer, and more flexible. Probably the compressive strength of 
such concrete is about 8 times its tensile strength, as remarked 
in Part 1. The principle appears to be universal that, all other 
things being equal, the most flexible materials are those whose compres: 
sive strength most exceeds their tensile strength, and the most flexible 
materials are those whose tensile strength most exceeds their compres- 
sive strength. Thus glass, with 11 of compressive to 1 of tensile 
strength, is very much more brittle than cement concrete, with 8 of 
compressive to 1 of tensile strength; though the actual strength of glass 
is about 20 times that of cement concrete in tension. The marvelous 
difference between the toughness or softness of the concrete and of the 
glass is shown by the fact that concrete can be cut with a chisel, while 
glass can only be cut by a diamond. 

But, notwithstanding the great difference between the flexibility of 
cement concrete and of glass, as already suggested, the likeness between 
the behavior of window panes and of concrete floor slabs affords a 
valuable index to the real strength of the latter. No practical builder 
would hesitate to put in window panes 1 ft. square of ordinary sheet 
glass +5 in. thick (7. e., 21 oz. per super. foot) to withstand the heaviest 
wind pressure—of, say, 84 lbs. per ft.; nor would he hesitate probably to 
make the same pane of glass serve as the floor of a parlor aquarium to 
sustain 16 in. of depth of sea-water—i. e., about 84 lbs. perft. load. We 
know that shop windows of plate glass from 8 ft. to 12 ft. square by not 
exceeding tin. thick (and generally of less. thickness), safely sustain, 
asa rule, the pressure of the heaviest storms of wind encountered in the 
streets, reaching an occasional maximum, probably, of about 42 Ibs. per 
ft. [Of course, it may be said the glass has not, when so set on edge, to 
bear the leverage of its own weight, as it would have to do if laid flat. 
But its own weight would only represent a very small fraction of the 
total load, when 84 lbs. per ft. wind pressure was at work—about 3} per 
cent., in fact.] And when, as rarely happens, shop windows are blown 
in, the weakness proves oftener to lie in the imperfect bedding and fix- 
ing than in the glass itself. The tensile strength of sheet glass of good 
ordinary quality is about five times that of matured neat cement, and 
about twenty times that of matured cement concrete, mixed one of best 
Portland cement to four of good, hard, well-burnt brick aggregate. 

The strength of slabs is inverse to their breadth or diameter, and is as 
the square of their thickness. 

If the glass pane, 1 ft. square by ;', in. thick, had possessed only ,'; of 
its strength we should set it to carry a pressure, not of 84 Ibs., but of $4, 
equal, say, 4 lbs. per ft. And if it were 1 in. thick it would carry 100 
times as much, because 10? equal 100. 

Thus we may theoretically adopt as a unit base of calculation for the 
strength of concrete slabs (subject to an ample allowance for practical 


contingencies) a slab 1 ft. square by 1 in. thick, carrying 400 lbs. safely, 
equally distributed, all the four edges of slab being well bedded on an 
unyielding foundation. 

If now we make the slab ten times as large, while keeping it still 1 in. 
thick, we shall have a slab of 10 ft. square by 1 in. thick sustaining a safe 
load of 40 lbs. per ft. If we increase the thickness from 1 in. to 4 in. we 
shall increase the strength sixteenfold, thus making the safe load 640 lbs. 
per ft. ; 

Thus we ascertain that a slab of concrete of matured strength, mixed 
in proportions 4 to 1, as before described, if about 171} ft. square by 6 in. 
thick, will sustain an equally distributed load of 84 lbs. per square ft., 
including its own weight of, say, 60 lbs. per square ft. as safely as a 2102. 
window pane, 1 ft. square, will sustain a hurricane pressure of 84 Ibs. per ft. 

Constructionists who refuse to believe concrete floor slabs of vast size 
are capable of carrying their own weight and heavy loads, overlook the 
fact that glass slabs, so to speak, in shop windows are commonly found 
exhibiting a degree of strength much more remarkable than that of a 
concrete slab 1714 ft. square by 6 in. thick. 

The enormous difference between the resistance to flexure of a slab 
bedded on all its edges and a beam bedded only on its two ends, though 
of the utmost practical importance, appears to have escaped the notice of 
writers and compilers of constructional literature. 

In proof of the enormous difference referred to, the following very 
homely experiment will suffice. 

Take any rectangular picture on a card-board mount—say, for ex- 
ample, an ordinary carte-de-visite, out of its frame; and, having first 
removed the glass, place the frame, face downwards, flat upon the table, 
and lay across the narrower way of the frame the carte, letting its two 
ends rest on the frame, thus constituting the carte a beam, pro tem. 
Now place a threepennybit on the middle of card, and upon that a six- 
pence, then a shilling, and then a pile “f coppers, building up the latter 
slowly and carefully till the cardboard beam has deflected so far as 
just to touch the table in the middle of span. Now relieve the carte 
of weights, and, if it be fairly elastic, it will return to its normal flat- 
ness. Now replace the card on the rebate of the frame, so that all its 
four edges are fairly bedded thereon, and repeat the experiment with the 
coins. The carte is no longer a beam, it is a slab now, and the heap of 
coins which caused the beam to deflect till touching surface of table, 
produce scarcely any visible effect on the slab. An enormous increase 
of load is necessary to cause the slab to yield to nearly such an extent as 
the beam; and when, under this vastly multiplied load, the slab even- 
tually gives way, it is awkwardly creased or crinkled and crippled, in a 
totally different manner from the beam flexure, and its elasticity will 
not restore the slab to flatness, when once it has been so crippled 
and crinkled. It will be found that at least sixteen times the load is 
needed to produce the same deflection of slab as of beam. Again, as a 
final experiment, if the card, without being crippled or bent beyond its 
elastic power of recovery, is not only allowed to rest on its four edges, 
but is also pinned, or gummed, or otherwise well fastened down to those 
edges (encastre, in fact), then the experimenter will find a very con- 
siderable further increase of resistance to flexure has been tiius ob- 
tained; probably, in most cases, about 50 per cent. additional stiffness to 
that of the slab at first described. 

The laws of stress and strain pay as much respect to, and are as much 
respected by, the humble carte de visite, as to and by the mammoth 
bridges and roofs of the most ambitious engineering; and the wise 
student will learn no less from the common than from the rare ex- 
amples accessible to his investigation. 

The more deeply acquainted the constructor becomes with the nature 
of cement concrete, and with the manner of stress and strain to which it 
is liable, the more strongly will he be convinced that it is neither the dead 
load nor the rolling load; but the force of expansion initially, and (in 
exceptional cases only) the force of impact eventually, which he has 
special need to consider and guard against. 

We have already seen that the force of expansion cannot only be pre- 
vented from injuring the slab, but can be utilized in compressing and 
increasing the density and strength of the slab, simply by securing in- 
flexible centering, and also by keeping that centering at least five weeks, 
and as much longer as practicable, in position after the slab is cast. We 
have also seen that the injurious momentum of mass, induced by sud- 
den removal of centering, can be obviated by using wedges, and 
slowly relieving the centering of pressure. 

But, when all has thus been done that can be done to obtain a slab 
free from expansion, cracks or flaws, another enemy to the endurance 
of the floor may (?) have to be confronted in the shape of impact. 

A rolling load (if not jerkily rolling) is not impactive, but is simply 








equivalent, in its effect on the floor, to twice the force of the same load 
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statically applied. The force of an impactive load is governed, not 
ouly by the weight of the falling body and by its velocity, but also by 
the degree of yielding of the two surfaces brought into contact. 

A universal Jaw, for which no better name cin be found than the 
Acceleration of Elasticity, decrees the exact duration of yield of every 
elastic body under dynamic stress. This duration is determined by the 
measure of deflection due to the-weight in question, acting statically on 
the body in question. For example, let it be supposed that a weight of 
say, 10 tons, resting on the middle of a concrete slab, has caused a 
static deflection of say, 4 in., from which, say, the slab will fully recover 
if that 10 tons weight be taken off. 

If, now, instead of applying the 10 tons statically, we place it on the 
slab, and suddenly allow the slab to assume the pressure; thats to say, 
if we apply the 10 tons dynamically, without any initial velocity or im- 
pact, the slab will, under that dynamic force, deflect } in.; it will not, 
however, remain so deflected, but will oscillate or vibrate up and down 
at decreasing amplitudes, until, finally, it will come to rest ut the static 
deflection of 4 in. 





building in course of erection; and the impact shattered the upper floor 
first, and every lower floor in succession. An accident of this kind 
does not, however, argue for rendering concrete floors proof against ex- 
traordinary impact. Every floor should be designed for the work it has 
to do; and no architect is reasonably called on to render his concrete 
floors proof against extraordinary impact, any more than he iscalled on 
to render the roof or vaulting of his church-nave proof against the im- 
pact of a falling spire struck down by lightning. ‘So far as the writer is 
aware, in no case of ordinary roughest warehouse work has impact been 
known to shatter a well made concrete slab. And, ordinarily, there is 
no need to provide against it. The packing cases generally knock them- 
selves to pieces, and so the floor is saved. 

The window panes of houses, to say nothing of shops, are greatly 
more liable to be broken by impact than the concrete floors of ware- 
houses. We do not on this account divide the house and shop windows 
by iron bars into exceedingly small panes; but if we do so, the effect 
would be, not to prevent impact from shattering the glass, but to localize 
the injury, and prevent it extending across the entire window. So, un- 


Now, the time occupied in that first dynamic deflection of } in. is de- |doubtediy, by dividing concrete floors of great area into small squares 
termined by the law above referred to, asthe Acceleration of Elasticity. | by means of iron girders, we should not prevent impact from cracking 
The time is, in the example before us, the time of one beat of the pen-/|the floor, but we should confine each crack to its own small square. 


dulum } in. long; because the law is, that a pendulum whose length 
equals the static deflection has a beat equal to the period of dynamic de- 
flection. The period of pendulums varies as y length; and, as a pen- 
dulum 39 in. (=312 eighths of inches) long beats once every second, the 
time of } in. deflection of the slab under notice will be= 
thas sme second = 0.0566 second. 
y 312 eighths 

Thus the force of gravity of the 10 tons load will have achieved its 
maximum result on the slab deflection in 0.0566 second. It does this 
when the 10 tons weight starts to descend from the normal level of the 
slab. The same weight of 10 tons will always achieve its maximum re- 
sult or the full slab deflection in 0.0566 seconds from the first moment 
of contact, no matter what the level from which it starts to descend, and 
irrespective of the measure of slab-deflection its impact causes. 

The accelerative force of the 10 tons in motion is determined by the 
duration of the accelerative motion. Thus if, instead of starting from 
normal level of slab, and enjoying 0.0566 second of resisted acceleration, 
the 10 tons were to start from a height 16 ft. above the normal level of 
the slab, it would then enjoy one second of free acceleration plus 0.0566 
sec md of resisted acceleration. The accelerated furce is measured by its 
duration solely; and, whether resisted or unresisted, the a:celerative 
force of the 10 tons lasting, or operating, through a period of 1.0566 sec- 
onis, is as much in excess of the same force acting only 0.0566 second as 
1.0566 exceeds 0.0566. Thus, in the example before us, the impact of 10 
tons, falling 16 ft. on the slab, would exceed the dynamic stress of 10 
tons weight without impact as 1.0566 exceeds 0.0566, 7. e., as 183 exceeds 
1. So the impact of 10 tons in the example before us is to the static 
weight or dead weight of 10 tons as 37} to 1. 

And inasmuch as (within the elastic limits of theslab’s endurance) the 
deflection will vary in simple ratio to the accelerative force, the slab, in 
the example cited, in order to resist the impact of 10 tons falling 16 feet, 
would need an elastic endurance permitting of a deflection of 374 by 4 
in., equal to 4} in., which, of cuurse, no concrete slab of ordinary 
dimensions could possess. 

If, instead of a static deflection of 4 in., the slab showed a greater 
static deflection, the impact would be less severe. But, on the other 
hand, if the static deflection were less than 4 in., the impact would 
be more severe, the measure of severity varying in inverse ratio to the 
y deflection. 


Thus it will be understood that the virtue of the extreme inflexibility 
of concrete floors renders the force of impact upon them peculiarly 
severe. 

When all other things are equal, the larger the slab in proportion to 
its thickness the less severe will be the impact on its center. In any 
case the impact will be more severe from a weight falling on or near 
the solid bearings of the slab than from a weight falling on or near the 
center. A pavement slab on terra firma, if bedded on yielding rock, 
would be shivered by impact of a falling weight more easily than if 
bedded on yielding clay or mud. 

This question of impact, however (important as it is scientifically, and 
also practically important in the construction of fortifications), has little, 
if any, practical importance in floors of dwellings, warehouses, and 
public buildings. There was a case in which some masons accidentally 


let a large mass of stone fall upon a concrete floor, near the summit of a 


But, seeing that concrete floors never are cracked by impact, is it worth 
while to incur the great expense of these iron girders, when they are of 
no use except to localize the effects of impact? It is a practical question, 
involving economy. 

The case of Hayward’s, Hyatt’s, and other pavement lights may be 
adduced as practical evidence that there is wisdom in sub-dividing the 
squares into small areas. But are we then to conclude that, because 
Hayward, Hyatt, and others employ 6 in. by 6 in. lenses } in. thick, 
therefore, we should make our concrete floors in 10 ft. squares 15 in. 
thick? The writer knows of a floor 10 ft. square by 4 in. thick, and an 
ugly hole cut out of one corner to allow of a spirial stairway; also of an 
extensive series of floors to a warehouse with many slabs 22 ft. by 124 ft. 
by 13 in. thick; also of a crowded footpath on a public bridge where the 
self-sustained slabs are about 6 ft. square by 3 in. thick; and nothing 
like an impactive crack has manifested itself in either of these cases. 
Glass is undoubtealy more brittle than cement concrete. That is to say, 
the deflection of a slab of glass } in. thick under its,final load within its 
limit of tenacity would be less (considerably less) than the deflection of 
a slab of cement of same size and thickness under its final load at point 
of cracking. Hence impact on glass is more severe than on cement, 
and the pavement lights are made thick to suit. The briquette of neat 
cement is again much more brittle than the block of cement concrete. 
Indeed, the toughness of cement concrete is most remarkable, and in- 
volves a measure of comparative flexibility which renders the impactive 
stress on cement concrete much less severe than on neat cement, and 
still less than on glass. 

Tosum up: The outcome of the foregoing considerations seems to be, 
that it isan economical mistake to make concrete floors of spans so 
smal] as in commen use—for concrete is capable of much higher endur- 
ance than it is generally believed to possess; and if a small part of the 
extravagant sums which are now wasted on iron girders, and on ob- 
structive metal columns, were expended in procuring old, well seasoned 
cement, and in erecting and maintaining inflexible centering, the result 
would be more satisfactory, especially to the proprietor und to the fire 
insurance companies. For, all otherthings being equal, it is certain the 
less of iron used in a “‘fire-proof” structure, the more really fire-proof 
itis. Ifalarge quantity of very inflammable stock were stored ina 
warehouse with roof, wall, and floors of concrete, without any iron any- 
where, certainly the heat of the burning stock might cause such expan- 
sion of the large slabs and masses of concrete as to crack it in all direc- 
tions. But even under the most unfavorable conditions it may be taken 
for granted that, for all practical uses, the warehouse would be as avail- 
able with its cracks as without; and rarely, if ever, would the building 
be so injured by the fire as to require reconstructing. 

These are some of the conclusions of many years’ experience; and it 
would, perhaps, be well if others would publish their experience of con- 
crete floors, etc.; for the subject has been by vo means over discussed, 
or fully and finally dealt with, by the writers of this or preceding 
generations. 

The question of economy of fireproof construction is a much larger 
question than at first sight would appear. It is not merely the question 
whether the wholesale firm of Messrs. Peace & Plenty shall pay for 
iron girders and not get a fireproof result ; it is not merely the greater 
question of whether fireproof construction generally shall continue te 
be discredited and placed at a discount by reason of the non-fire- 
proof character of those structures where iron has heen so unsparingly 





















Aug. 26, 1889. 


American Gas Light Fonrnal. 





279 








and unwisely employed. Wooden houses were thought good enough 
before the great fire of London. After the fire, wooden roofs and 
floors were still permitted, though wooden walls were disallowed. This 
was only a half step in civilization; and, up to the present time, our im- 
provements stop far short of finality. Is it not true that in 1889 we still 
regard a fireproof building as a luxury? The great firms and the per- 
sonal property and archives are to be secured from the devouring flame. 
But the more sacred and precious lives of the people are still to be risked 
nightly with nothing but the fire-engine and fire-escape as an alterna- 
tive. Yet itis a fact that not only walls, but also roofs and floors of the 
dwellings of the people, can be constructed more strongly and quite as 
cheaply in fireproof as in a non-fireproof material. Here is the great 
field for economical and sensible employment of cement concrete. But 
so long as ignorant mistrust of the strength of concrete is accompanied 
by extravagant employment of iron, by presumptuously soon and sud- 
den removals of centering carelessly erected, so long will the great 
and urgently needed improvement be arrested or hindered. 

The great advances in the manufacture of Portland cement during 
the present decade have so cheapened and improved the material as to 
bring it more and more to the front. And, just as iron and steel have 
displaced timber from shipbuilding yards, so will Portland cement dis- 
place it from the building of houses (except as mere centering) when 
once the public get to understand that fireproof dwellings can be built 
as cheaply as the ordinary non-fireproof house or cottage. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
a — 

THE Trustees of the village of Sing Sing, N. Y., have determined to 
abandon the use of oil and naphtha lamps in the public lighting. It is 
likely that this is a move to help along the local electricians, who, it is 
said, will be authorized to replace the oil lamps with specimens of the 
incandescent electric sort. 


So.icitoR Hepsvry, of the Treasury Department, has a novel point 
under consideration that had been referred to him in the ordinary course 
of business. A Company for the supply of electricity has established a 
plant at Niagara Falls, on the Canada side, with a view to ultimately 
extending its wires to Buffalo and intermediate points. Before investing 
their money on a large scale, the projectors thought it would be prudent 
to find out whether an electrical current generated in Canada and ex- 
ported to the United States could be taxed under the customs laws of the 
States, hence the application to Solicitor Hepburn. If the Treasury De- 
partment is to be guided by the recent ruling of the Pennsylvania Su- 
preme Court, who recently decided that ‘‘electricity as furnished for 
lighting and power purposes” could not be cousidered a manufactured 
article, the decision must be in favor of the exemption of electrical cur- 
rents from the imposition of an import tax. Mentioning the decision of 
the Pennsylvania court prompts the query, ‘‘ If the electrical current of 
commerce is nota manufactured article, how, then, shall it be classified ?” 





Dr. BYRNE, who rejoices in the possession of an elegant summer resi 
dence and spacious grounds at Bay Shore, L. I., is about to institute suit 
against the local Gas Company, basing his complaint on the ground 
that escapes of gas from improperly-laid mains have killed several valu- 
able shade trees. 


THE authorities at Council Bluffs, Iowa, are advertising for bids for 
the public lighting of that place either by the tower or pole system of 
are or incandescent lighting. Gas proposals are also asked for. The 
competition will terminate at noon of September 2d. 





THE proprietors of the Montpelier (Vt.) Gas Light Company have de- 
termined to abandon the Hanlon-Ledley system, and substitute therefor 
a plant of the Peter English type. Supt. Medge says that the consump- 
tion of gas in Montpelier was never so great during the summer season 
as now. 


THE Duplex Electric Gas Motor Company, of Edwardsville, Ills., has 
been incorporated by Messrs. J. Noble, F. A. Diergin, J. A. Gumersella, 
A. P. Wolf, J. H. French and W. H. Jones. The Company is capital- 
ized in $1,000,000, and its purpose is to manufacture steam, gas and elec- 
tric engines and appliances. 





Ir is more than likely that the adverse decision of the Board of Gas 
and Electric Light Commissioners on the petition of the Roxbury (Mass.) 
Electric Light Company to supply electricity will result in the dissolu- 
tion of the enterprise. 1n fact a special meeting of the shareholders, for 


affairs, was called for the 13th inst. A quorum, however, not being 
present on that date, the proposed discussion was adjourned to Septem- 
ber 9th. 





A CORRESPONDENT sends the following :—‘‘ The fire at Spokane Falls, 
W. T., although it did not injure the manufacturing portion of the Gas 
Company’s possessions, nevertheless caused great loss to it, especially in 
the matter of meters, of which not less than 250 were rendered useless. 
All the pipe and fixture supplies in the office on Sprague street were 
ruined. Expensive valves, pipe cutters, threaders, cocks and many 
other valuable tools and appliances were warped out of shape. Shortly 
after the fire broke out the workmen of the Company removed the me- 
ters from many threatened buildings and stored them in vacant places, 
which latter were at the time supposed to be far removed from danger. 
To show how fierce and furious the flames were, I have only to say that 
the supposed haven with the stored meters was destroyed. The loss in 
office fittings was about $1,000, and the total loss will not be far from 
$4,500. The supplies of gas were shut off from the mains steadily as the 
fire moved northward, and the entire supply was cut off at8p.mM. On 
the evening of the following Monday the gas was again turned on in the 
unaffected districts, and even toa tent in the burnt district. Superin- 
tendent Thompson says that he is in readiness to extend the service in 
response to calls from consumers, and expects to have many such made 
at once. Although the office of the Company was located in a small 
one-story frame building of light construction, the heat nevertheless was 
ardent enough to develop the worthlessness of a ‘fireproof’ safe. It 
turned over on its back, and as the heat increased the ‘ burglar-proof’ 
lock released its grip and the doors swung open. The corner seams in 
the meantime had opened, and the ‘absolutely fireproof’ packing was 
spread on the floor. Fortunately the safe had been emptied some time 
before the flames caught the office structure. There can be no doubt 
about it but that the Gas Company’s property was intelligently iooked 
after during the conflagration, and had it not been for the destruction of 
the building in which the removed meters had been temporarily stored 
—it looked almost an impossibility that the fire could reach it—the loss 
would have been but very slight.—F.” 





IN the course of an interview between Mayor Fitler and a representa- 
tive of the Philadelphia Inquirer, on the subject of the advantage and 
advisability of the city of Philadelphia establishing a municipal electric 
light plant, the Mayor said that plans for the establishment of such a 
plant had been under consideration for a long time. Continuing, he 
said : ‘‘The plans have not matured for the simple reason that we have 
no appropriation. If I had Aladdin’s lamp, and could get my wish by 
rubbing it, one of the things I would immediately have would be an im- 
mense electric lighting plant. But we have to go through the business 
course of finding the money for these public improvements, and there 
are many other things that press upon us at present with more urgency 
than an electric plant.” The idea of utilizing the waste heat at the gas 
works and the practicability of the combination of gas plant and elec- 
tric lighting plant was mentioned, and the Mayor’s familiarity with en- 
gineering practice was at once brought to bear upon the phases of the 
plan. He said this system of the attempted utilization of the waste heat 
of a large city establishment had been tried, but was quickly abandoned 
because of the difficulty of regulating the steam. The boilers placed in 
connection with the furnaces were rapidly burned out ; there was a dif- 
ficulty in regulating the steam ; and at the establishment mentioned the 
blowing-off of the surplus steam created a great disturbance among the 
residents of the neighborhood. From all this it is fair to assume that 
Philadelphia will sooner or later operate an electric lighting plant in 
eonjunction with her system of gas supply. 





A PLANT for the manufacture of fuel gas is to be installed at Water- 
town, South Dakota. Local capital, at least so it is asserted, will con- 
trol the venture. This place is the capital of Codington county, and has 
a population of about 7,500. An electric lighting enterprise is now be- 
ing operated there, and at a profit. It is quite likely that illuminating 
gas will also be supplied under the fuel gas charter obtained for the 
place in question. 





THEY are now calling that celebrated gas scheme for St. Louis the 
‘* Gas Steal ;” but we imagine there is small probability of the ‘‘ steal” 
ever becoming law. In any event, at a meeting of the City Council, 


held a fortnight ago, the Committee on Public Improvements, to whom 
the House of Delegates bill, conferring on Messrs. Branham, Johnson 
and Hardesty and associates a contract for the construction of a ‘‘muni- 
cipal gas plant,” to cost $4,500,000, submitted two reports. The majority 





the purpose of considering the advisability of winding up the Company’s 


report, signed by Messrs, Horton and Metcalfe, recommended that the 
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bill be filed. Mr. Vogel presented a minority report, recommending that 
further consideration of the measure be postponed till the fall season. 
In support of this request Mr. Vogel intimated that he had not had suf- 
ficient time to properly consider the bill, and was opposed to disposing of 
so important a measure in such a summary manner as was proposed by 
the majority of the Committee. Mr. Metcalfe, for the majority, con- 
tended that every Councilman had an abundance of time whereim- to 
consider and discover the merits of the bill—if it had any—hence they 
should be in position to act on it at once. The discussion was confined 
by President Walbridge strictly to the question of the adoption of the 
report. On motion the minority report was accepted, the vote being 6 
to 4, with the President in the affirmative. The latter, however, said 
that his vote should not by any means be taken as indicating that he fa- 
vored the proposed grant. Mr. Vogel then submitted the following 
proposition on behalf of the Missouri Electric Light and Power Compa- 
ny: ‘‘Resolved, That if the city shall by ordinance duly authorized by 
faw, and similar in terms to the ordinance now pending before the City 
Council, and known as House bill No. 283, grant to this Company the 
right or contract to construct gas works for the use of said city and to 
become its property as proposed and contemplated in said ordinance, this 
Company will covenant with said city to bind itself with adequate secur- 
ity fully to carry out the terms and conditions of the contract to be en- 
tered into by it with the city according to such an ordinance, and will 
bind itself in like manner with ample security, in addition to the con- 
struction of such works, to pay the city the sum of $250,000 as a bonus 
as may be hereafter agreed upon and provided.” This proposition was 
referred to the Committee on Public Improvements. We make no 
doubt if the city of St. Louis will invite proposals from the capitalists of 
the country for the construction of a municipal gas works, on the lines 
proposed in ‘‘ House bill No. 283,” that the city could easily secure a bo- 
nus of $1,000,000. Without exception, the proposition of Branham and 
his associates is the neatest thing in the way of a bonanza that has been 
brought out for years. In fact, for audacity we think it has never been 
equalled. 





THE lavish way in which the public are lighting of Hartford, Conn., 
has been extended by the Common Council has at last directed attention 
to the great cost of the same. The Board of Street Commissioners are 
evidently desirous of keeping their skirts clear of the charge that this in- 
creased expense is incurred without warning of the same having eman- 
ated from them, at least we infer that this was the incentive which re- 
cently prompted them to send acommunication to the Common Council. 
They note in their presentation of the situation that at the time the an- 
nual estimates were made last spring in respect to showing the probable 
expense of the department for the year, there were 359 electric and 195 
naphtha lamps in use, and the amount appropriated was deemed suffi- 
cient to keep the lamps lighted during the regular schedule hours for the 
year. Since April first there have been established, by order of the Com- 
mon Council, 19 new electric lamps, at a cost of about $880 per year. 
There has also been a much larger number of rainy and cloudy nights 
during the present season than usual, causing a necessary increase in 
the hours of lighting; and from the two instances mentioned such an in- 
crease in expense has resulted that a reduction in the hours for lighting 
will be necessary in order to keep within the estimate for the year. In 
concluding their hints the Board say: ‘ As there are numerous appli- 
cations for new lights, the Board deemed it necessary to inform the 
Council that the establishment of additional lights will cause the ex- 
pense to exceed the estimate. This report is made in orderthat no mis- 
understanding may arise between the Court of Common Council and 
the Commissioners in regard to the matter.” In the meantime the tax- 
payers seem to have no alternative, but must either submit to an inade- 
quate illumination, resulting from an insufficient number of lamps or a 
curtailment in the allotted hours for keeping the same alight. 





SoME comment has recently been made in San Francisco in respect to 
the number of gas street lamps reported by the department as ‘‘ unlighted.” 
It seems, too, that there was good ground for the comments ; for Presi- 
dent Crockett, of the San Francisco Gas Light Company, on being ap- 
pealed to for an explanation of the trouble, said: ‘Our Company has 
encountered a difficulty which has been experienced by gas companies 
in Eastern cities, but never until recently in San Francisco, namely, 
naphthaline. It forms in the shape of small crystals, which collect in 
the elbows of the small pipes in the lamp posts, stopping them up, and 
thus preventing the gas from reaching the burners. The formation of 
these crystals is caused by changes in temperature, and the way to re- 
move them is by pumping liquid naphtha into the pipes. The trouble 
has only appeared in the last few weeks, and I cannot understand why 


it should come now when we have been free from it heretofore. The 
lamplighters are required to report when a lamp is out of order, but so 
many cases have come in that it has been impossible to take care of them 


atonce. One hundred and twenty-six cases were reported in one day. 
We have secured a large quantity of naphtha, and have a force of men 
and wagons at work remedying the evil wherever found. Every lamp 
that is not lighted is counted and the city given credit in the monthly 
bills. We are giving the city all we charge for, and are prepared to 
meet an investigation by the Street Lighting Committee at any time. 





THE following proposals were submitted to the authorities for the pub- 
lic lighting by electricity of the streets of Greenbush, N. Y.: The Edi- 
son Light and Power Company, 125 (25-candle power) incandescent 
lamps, at $18 each per annum; 60 (1,200-candle power) arc lamps, at 
$75 each per year; Mohawk Valley Electric Company, 125 incandes- 
cents, for $2,345 per year; 60 arcs, at $4,800 per year; the East Albany 
Gas Light Company offered to furnish are lights (1,200-candle power) 
on the basis of 20 cents each per night, or incandescents (25-candle 
power), for the sum of 54 cents each per night. The contract is to run 
for 5 years, and the bids were taken under advisement. 


THE projectors of the Wadhams Oil and Grease Company have ap- 
plied to the Milwaukee (Wis.) Council for a franchise that will enable 
them to lay pipes for the distribution of oil for fuel and lighting pur- 
poses in that city. 





Mayor GARDNER of Cleveland, Ohio, is agitating the matter of the 
appointment of an official inspector of gas, the salary of that official to 
be assessed on the local gas suppliers. 


Engineering notes that a delegation of American workpeople to the 
number of forty-six men and four women left this city on July 24 to 
pay a visit to the Paris Exhibition. After arriving in Liverpool it was 
arranged that they should proceed to visit a number of works and fac- 
tories in England, which plan delayed their arrival in Paris until the 
middle of this month. This band of fifty persons represents as many 
separate industries. The members of the delegation were elected by 
various labor syndicates in different parts of the United States, and their 
expenses are defrayed by an association called the ‘‘ Scripp’s League,” 
a combination of various Journals in different parts of the country. 
The party is accompanied by several newspaper correspondents, artists 
and photographers, and a part of the duties of each workman will be 
the preparation of a report concerning his own particular industry. 
These reports will, on the return of the delegation, be printed and pub- 
lished in a single volume. It is somewhat to be regretted that the labor 
delegates sent over to Paris by the Mansion House (England) are not 
likely to prepare and publish reports; for a comparison of criticisms by 
English and American workmen would be of great interest, and would 
convey a clear idea as to the relative capacity for observation of work- 
men on each side of the Atlantic. 





THE Grafton Gas and Electric Light Company, organized for the pur- 
pose of establishing gas and electric works iu Grafton, Taylor county, 
West Va., has been chartered. The Company is to have a life of 50 
years, is to have a maximum capital of $50,000, and is controlled by 
Messrs. George Brinkman, Jno. T. McGraw, Leonard Mallonee, H. 
Miller, J. W. Hamilton and J. F. Lagge. This place is a post village 
of Taylor county, on Tygart’s Valley River, and on the B. & O. Rail- 
road at the Parkersburgh Branch junction. It is 280 miles west of 
Baltimore and 99 miles southeast of Wheeling. It is a flourishing place, 
and has a population not far short of 6,000. 





Mr. FLANIGEN, who is in control of the fortunes of the Athens (Ga.) 
Gas Light Company, although in possession of an iron-clad contract 
with the authorities for the lighting of the streets by gas—which con- 
tract has five years yet to run—has, in deference to the seeming desire 
of the residents for are lighting, submitted a proposition for a mixed 
system of lighting by gas and electricity. 





PRESIDENT ADDICKS has informed ‘‘ those whom it may concern ”’ 
that the name of the ‘‘ Peninsular Investment Company” has been 
changed to that of the ‘“‘ Bay State Gas Company.” 





AxsoutT a fortnight ago the Denver (Col.) Board of Aldermen passed a 
resolution granting the Peoples Gas Light Company (one of those 
wretched floating schemes, the only purpose of whose organizers is com- 
mercial blackmail) a continuation of the time for renewing its franchise 
from October 1, 1889 to October 1, 1891. The talk caused by this action 
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roused some of the Board to a sense of their duty, and at a later meeting 
it was moved to reconsider the extension. The motion was lost, being 
just short of the necessary two-thirds endorsement. 





Ir gives us pleasure to be able to say that the board bill of Mr. Geo. 
N. Torrence—mentioned in our last issue as the gentleman who wished 
to purchase the Cincinnati Gas Light Company—has been settled. 





On Wednesday next the Board of Gas and Electric Light Commis- 
sioners will give a public hearing on the appeal of the Dedham and 
Hyde Park Gas and Electric Company from the Decision of the Select- 
men in granting the right to locate poles, etc., to the Dedham Electric 
Company. 





Work on the plant of the Williamstown, Mass., gas works is again 
under way. The Company will no doubt supply gas this winter. 





AN effort will be made at the coming session of Congress to induce 
our national lawmakers to authorize the Commissioners of the District 
of Columbia to engage in the necessary steps for the installation of a 
municipal gas plant. This time the agitation is to be under the auspices 
of the Nationalist Club, of which interesting collection of mosaics a 
certain Mr. W. W. Wright is President. Is it not about time that the 
Washington Gas Light Company was freed by Congress from the annu- 
al assaults made upon it? 





A QUEER accident is reported from Gloucester, N. J. About a fort- 
night ago Philip Birch, a clerk in the Gloucester City Electric Light 
Company’s office, while swimming, made an extra long stroke, dislocat- 
ing his shoulder blade. Although at a considerable distance from shore 
he managed to swim to it with the sound arm. 





MESSRS. EX-JUDGE W. L. Foster and Jno. M. Mitchell are in Chica- 
go, having gone there for the purpose of taking depositions in the case 
of the United Gas Improvement Company against the Manchester (N. 
H.) Gas Light Company, for breach of contract, now pending in the 
United States Circuit Court for the Manchester district. It will proba- 
bly be remembered—for the case was reported in the JOURNAL shortly 
after the suit was originally instituted—that the alleged breach of con- 
tract consists in the refusal of the defendant to accept a water gas plant 
which complainant claims it was authorized to construct. 





THE proprietors of the Belleville (Ills.) Gas Company have decided to 
reduce the selling rate to $1.50 per 1,000 cubic feet. The prior rate was 
$1.75. This concession guarantees very cheap gas to the residents. The 
Company is doing a very good business. 





THE proprietors of the Rutland (Vt.) Electric Light Company have 
brought suit against the authorities to compel payment of a public light- 
ing bill of $15,000. 





Mr. P. D. WANNER, the wide-awake and capable Chairman of the 
Mellert Foundry and Machine Company, recently gave it as his opinion 
that while there are larger demands now on the pipe foundries than 
those made one year ago, it is nevertheless a fact that the demand is not 
equal to the capacity for supply. He also notes that prices are lower 
now than they have been at any time since the Ist of July, 1879. An- 
other sensible remark made by him isanent the practice of certain engi- 
neers to insist on special castings, the only merit in the latter seemingly 
being in line with diversity. Mr. Wanner says: ‘If engineers will 
compel foundry men to get up pipe and specials to suit their own partic- 
ular fancies, the cities and towns for which such pipe and castings are 
proposed should be willing to pay for them. The fixtures required for 
any size of pipe, particularly the larger ones, can only be had by a large 
outlay of money, and when pipe is sold without profit, it would be fool- 
ish for a pipe maker to assume to make a pipe of an unusual size unless 
he would get a figure above such ruling price.” 





THE Oakland (Cal.) Gas Light and Coke Company has added a new 
300-horse power engine to its electric power station. This will give the 
Company a total motor force of 800 horse. The dynamo equipment is 
also being greatly increased. In fact, when the present plan of better- 
ment shall have been completed the Company can count on current 
from 24 machines, the minimum capacity of the latter being 35 lights, 
going from that to a maximum capacity of 55 lights. Oil is largely used 
as fuel by the Company, and the arrangements for storing it are on a 
very complete scale. 





THE projectors of the Waterloo (Can.) Gas Company are arranging to 
receive estimates for the construction of the plant. 





THE plan of regrading the streets adopted by the authorities of Ala- 
meda, Cal., will necessitate many changes on the site occupied by the 
local gas works. 


THE gas plant for Mystic Bridge, Conn., the formation of a Company 
for the construction and operation of which was formerly noted by us, 
is assured. As we understand the situation there, the only trouble so 
far encountered is the inability of the contractors who secured the con- 
tract for pipe and specials to quickly furnish these materials. 





AT the auction sale of 1,000 shares of new stock in the New Bedford 
(Mass.) Gas Light Company—the issue being made for the purpose of 
paying off the indebtedness incurred in the construction of its electric 
lighting annex—spirited bidding resulted in the payment of large premi- 
ums for the shares. The securities, which were offered in certain lots, 
were bought in at prices ranging from $131} per share to $1354. The 
closing sale was effected at $134, and at least double the amount of the 
issue could have been disposed of at the rates noted. 





THE National Gas Light and Fuel Company has closed a contract 
with the Aberdeen (Dakota) Light and Fuel Company for a plant of the 
Springer type, rated to a daily make of 80,000 cubic feet. 





In accordance with our prior intimation that such a step was to be 
taken, the capital stock of the Cincinnati Gas Light and Coke Company 
has been increased from $6,000,000 to $6,500,000. The issue (which is 
to go at par to stockholders of record of Aug. 24) is made to cover the 
improvements in duplicating the plant and in the extension of mains— 
about 15 miles of the latter are put down each year. Gen. Hicken- 
looper, in speaking about the matter to a reporter of the Times-Star, 
said: ‘‘Our plant improvement in keeping pace with increased output 
is such that every five years or so we increase our capital stock to meet 
the emergencies created by the progress of our city. Each stockholder 
will be entitled to 1 share for every 12 held by him. For fractional 
shares no certificates will be issued, but these will be cashed by the Com- 
pany on the basis of $210 per share, and will be afterwards consolidated 
into full shares and then be put upon the market. The transfer books 
will be closed from Aug. 24 to 31.” 





Last week Engineer Smedberg, who is temporarily located in Hamil- 
ton, Ohio, at which point he is in charge of the construction of the 
municipal gas works, had a narrow escape from a shocking death. Mr. 
S. and family were driving through the city, and the coachman, reck- 
lessly paying no heed to the bell announcing the approach of a railroad 
train, crossed the tracks and barely missed being struck by the east- 
bound fast Indianapolis express. 





THE proprietors of the Amherst (Mass.) Gas Coinpany have closed a 
contract with the Westinghouse Electric Company for a 500 incandes- 
cent electric light plant, based on the central station principle. Work 
on the same is now in progress. 





In our last we published an account, from an occasional correspon- 
dent, of the electric lighting annex of the Woonsocket (R. I.) Gas Light 
Company, and to the same pen we are now indebted for the following 
briet mention of the Company’s water gas plant: ‘‘The Company, 
which is now making only water gas, commenced to suppply this article 
for illuminating purposes on April 1, 1889, and, although the coal gas 
plant is not under fire, Supt. Jenks nevertheless has it in perfect readi- 
ness to be started at a moment’s notice. Two complete sets, or, rather, 
one double set of the Granger-Collins type, comprise the works, and the 
manufacturing capacity of the sets is 250,000 cu. ft. perdiem. The building 
in which the apparatus is housed is situated between Hamlet avenueand 
the New York, Providence and Boston Railroad. It is a one-story brick 
structure, with basement, 42 feet 8 inches by 23 feet 8inches. The height 
from the ground to the trusses is 26 feet 4 inches. The basement, divided 
by a brick wall into two rooms, is 6 feet 3 inches in height, and is of the 
same dimensions as the ground floor. The main room, which contains 
the generator, superheater, scrubber and condenser, is 30 by 21 feet. In 
the rear of this is a smaller room, 8 feet 4 inches by 21 feet, in which 
are the engines, blower and pumps. The engines are of the Westing- 
house type, and are controlled from the main room. The corrugated 
iron roof is pierced by two stacks. Of course, I need not weary you 
with a description of how water gas is made, and I will close this brief 
note with the remark that Superintendent Jenks was led to the adoption 
of the water gas process here chiefly because the demand for gas in 
Woonsocket—it is wholly a manufacturing city—is of the decidedly 
spasmodic sort. For instance, the difference betwixt the sendout on en- 








suing days may be and often is as great as 65 percent. Gas engineers 
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know what this great difference means, and at Woonsocket the plan 
adopted was to install the generators. The candle power of the gassup- 
plied averages 20. 





SoME time ago we noted the incorporation (in Chicago) of the United 
States Gas Consumers Protective Company. The original object of the 
concern was to test gas meters, but its prime movers—Messrs. Edward 
C. Stebbins, Thomas F. Moran and Wm. Bleckert—apparently have de- 
cided that the original purpose was not of sufficient scope for their ener- 
gies. At any rate they have since amended the articles of incorporation 
by adding the words, ‘‘ and deal in all kinds of gas appliances.” 





WE understand that W. A. Styles, President of the Middleboro Elec- 
tric Light and Power Company, has made an offer of $17,000 to the pro- 
prietors of the Middleboro Gas and Electric Light Company for the 
plant and franchises of the latter. This offer, however, is not likely to 
be accepted, as it is far below the value of the property sought to be ob- 
tained. 





Ir is said that the Galveston (Texas) Gas Company will expend 
$100,000 in the construction of a water gas annex to its existing plant. 





Apvicges from Columbus, Ohio, announce that the Ohio Gas and 
Construction Company has been incorporated with a capital stock of 
$500,000. The incorporators are David Morison, F. E. Bliss, M. M. 
Hobart, P. M. Spencer and Orlando Hall. The objects of the Company, 
as stated in the charter, are: ‘‘The manufacturing and selling of ma- 
chinery for making gas from crude oil or other products, and the organ- 
ization and construction of gas, water and electric light works, etc.” 





In the amended articles of incorporation of the Lincoln (Neb.) Gas 
Company, Article 1 recites that the purpose of the Company is to pur- 
chase, hold and own suitable grounds in the city of Lincoln toerect and 
maintain buildings and works for the manufacture and purification of 
illuminating and fuel gas and electricity, for illuminating, power, me- 
chanical and chemical purposes, and manufacturing, selling and sup- 
plying such gas and electricity to individuals, corporations and associ- 
ciations, and to the public buildings and institutions situated in the city 
or adjacent thereto. Article 4 is to the effect that the capital stock, to- 
gether with that in existence, is increased to $325,000, and that $100,000 
of the additional stock shall be issued and divided among the present 
stockholders ; that the residue may be issued to others for money, ma- 
chinery, patents or other property appliance that may be necessary or 
convenient to carry on the business of the institution. The Board of 
Directors is thus composed: H. J. Walsh, H.C. Saunders, George W. 
Hamlin, Geo. M. Walsh and Amada M. Putnam. 





Mr. ALFRED WILSON has resigned from the service of the East Port- 
land (Oregon) Water Company, in order to accept the position as Man- 
ager to the Astoria Gas Company. He is a good business man. 





WInTHROP, Mass., is to have an electric light company, such a ven- 
ture having been recently incorporated by Messrs. Elliott Wood, A. H. 
Bailey, C. D. Wood and L. T. Carlton. 





THE effect of the decision of the Gas Commissioners has been to spur 
the Boston Electric Lighting Company up to the point of providing elec- 
trical illumination for the Roxbury district. The site selected is just op- 
posite the West End Street Railway Company’s station. 








Report of the Directors of the Gas Light and Coke Company. 
id 

The following is an abstract of the report submitted to the proprietors 
of the Gas Light and Coke Company (London) by the Board of Directors, 
concerning the Company’s operations for the first half of 1889: 

In the year 1883 the Directors placed before the proprietors a state- 
ment of the most prominent features of their undertaking, and it will be 
interesting again to note its further development and progress. 

At that period the quantity of coal carbonized by the Company was 
1,500,000 tons per annum. This has now increased to 1,750,000 tons, 
The total annual quantity of gas made by the Company, and distributed 
to the public, has risen from 15,000 millions cubic feet to nearly 19,000 
millions. The greatest day’s consumption, which during the winter 1882-3 
was 95,000,000, was last winter upwards of 105,000,000 cubic feet; and on 
that one day the quantity of coal used was 10,146 tons, or at the rate of 
nearly 425 tons per hour. The price of gas, which in 1883 was 3s. 2d. per 
1,000 cubic feet, has been reduced to 2s. 6d. (and in the case of the pub- 
lic street lamps to 2s. 2d.) per 1,000 cubic feet; and the impulse thus 
given to the consumption of gas for cooking and many other purposes 


proceeds unchecked. The 1,700 miles of mains then laid in the Com- 
pany’s districts have been extended to nearly 1,850 miles. The consum- 
ers, who in 1883 were 185,000 in number, have now grown to 206,000, 
The 45,000 public street lamps then lighted by the Company have in- 
creased by about 5,000. In place of the 17 locomotive engines in use at 
the Beckton Station, 24 are now required and at work. To complete 
the comparison, although there has in the interval been no appreciable 
addition to capital expenditure (which now stands at £10,500,000 ster!- 
ing), the annual income of the Company, whiclr in 1883 amounted to 
£3,000,000, has, notwithstanding the recent large reductions in the price 
of gas, increased by about £160,000; and the dividend paid to share- 
holders, which then was 11 per cent., had last year advanced to 13 per 
cent. 

In an undertaking of such magnitude, employing servants varying 
according to the season of the year from 5,000 to 9,000 in number, pro- 
vision has necessarily to be made for the care of their bodily health; and 
the Directors on this point refer to the statement of the Company’s con- 
sulting physician, compiled from the monthly returns of the several 
district medical officers, and herewith distributed to the proprietors, 
which shows that the health of the men engaged in the various occupa- 
tions connected with the Company’s manufacture and distribution com- 
pares favorably with that of so fine a body of men as the Metropolitan 
Police. Sick and Provident Funds, to which the Company at present 
contributes £2,700 a year, exist, and are managed by committees of the 
workmen, which exercise the right of nominating the district medical 
officers above mentioned. 

Every workman in the carbonizing department who has been regular 
and punctual throughout the year obtains a week's holiday, without loss 
of pay, and men of long and faithful service, who have become disabled 
by age or have sustained injury in the performance of duty, are con- 
sidered eligible for pensions. 

During the past half-year a movement has taken place among the 


stokers employed by the Company in favor of shorter hours of duty. 
Under the system till nowin operation, the gangs have worked in two 
shifts of 12 hours each. The pay of the carbonizing staff in the Com- 
pany’s service, for 12 hours’ attendance, has been as follows, viz: 


NONE Sis cds eee sae 5s. 11d. per man per day. 
Scoop drivers........... 5s. 64d. weg Ms 


ae se 


I greg OG ae 5s. 4d. 


The men, although nominally on duty for twelve hours, have never ac- 
tually been at work for more than six ; the remaining six hours being 
devoted to rest and meals. Sunday working, between the hours of 6 
A. M. and 6 Pp. M., has been reduced to a minimum, and is practically 
abolished, except in cases of exigency of weather, when the men en- 
gaged receive additional pay at the rate of 50 per cent. The men, how- 
ever, contend that twelve hours at a stretch of retort house duty, the 
work at intervals being carried on in great heat, is of an exhausting na- 
ture, and that the bodily fatigue and the time they are absent from their 
homes afford them no leisure to devote to their families or to self- 
improvement, and (while the medical statistics above referred to dispose 
of their contention that their health suffers through the long hours of 
duty) and the Directors feel that there is some ground for supposing that 
a three shift system of eight hours, in place of two shifts of twelve 
hours, would, though necessarily more expensive to the Company in the 
cost for wages, be better for the men, and enables them to carry on their 
work under the least trying conditions. hey have therefore reduced 
the day’s work from twelve hours to eight hours, with a proportionate 
reduction in the number of retorts to be charged and drawn ; and they 
believe that, under the new system, they will, while improving their 
condition, obtain more efficient work from the men. The increased cost 
for carbonizing wages, in consequence of more men being required, will 
amount to about £50,000 a year. 

Public attention has also been widely drawn, during the past six 
months, to the launching of water gas companies ; and some few pio- 
prietors have manifested anxiety at the possibility of another competitor 
with coal gas for general lighting. The Company’s Chief Engineer is 
now engaged in experiments to testthe value of water gas as an adjurict 
to the Geaeeay’s present manufacture, with a view to its utilization 
should it be proved to be efficient and economical. 
is not suitable for lighting purposes, but must be used in connection with 
some illuminating medium. When enriched and otherwise dealt with 
it can be used as an illuminant, and is so used in America and other 
places where coal is costly. 

The Directors view the threatened competition of the whole of these 
pre apy without alarm. London, at the present day, contains up- 
wards of 550,000 houses, more than half of which are still unsupplied 
with gas, and are, to a great extent, situated in such localities as are un- 
likely ever to become attractive to the promoters of more costly illumi- 
nants. The Directors are actively pushing the Company’s trade in these 
districts, and are introducing into the dwellings of the working classes 
the advantages of heating and motive power, ventilation and light, by 
meaus of coal gas, on conditions of payment which are within the means 
of the poorest. 

The advantages of the use of gas as fuel for cooking and warming, 
and as a motive power for machinery, are becoming more marked every 
month—indeed, the Directors have difficulty in providing stoves rapidly 


Water gas in itself 








enough to meet the demand. 
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Report of the Gas aementen. District of 
Columbia. 





r. S. C. Ford, the inspector of gas and me- 
ters, states in his annual report to the District 
Commissioners that during the year the illumi- 
nating power and purity of the gas supplied by 
the Washington Gas Company were as follows: 
Average illuminating power, 17.32 candles ; 
highest illuminating power, 20.39 ; lowest illu- 
minating power, 16.01. On five occasions dur- 
ing the year, the report says, the gas furnished 
by the Washington Company contained more 
sulphur than the 20 grains allowed. The aver 
age pressure of the gas furnished was 1.24 
inches. 

The illuminating power and purity of the gas 
supplied by the Georgetown Gas Company were 
as follows: Average illuminating power, 17.09 
candles. The highest illuminating power dur- 
ing the year was 19.78 candles, and the lowest 
11.36 candles. On 13 occasions, the report says, 
the illuminating power of the gas furnished by 
the Company was found to be less than 16 can- 
dles. On 15 occasions the quantity of ammonia 
found in the gas exceeded the amount allowed, 
and on 16 occasions the amount of sulphur 
found in the gas was in exce s of the quantity 
allowed. The average pressure of the gas dur- 
ing the year was 1.64 inches. 

During the year 1,568 meters were inspected 
and proved. The results of inspection were as 
follows : 76 registered fast, average error 4.09 
per cent.; 38 registered slow, with an average 
error of 6.10 per cent.; 1,449 registered within 
the limits allowed, namely, 2 per cent. either 
way, and 3 did not register the gas flowing 
through them ; 85 of the above were inspected 


and proved on complaint ; 68 were complained 


of oy consumers of gas ; 38 ceuaeiaial fast, av- 
erage error 3.33 per cent. During the year 
$784 was collected. The report says, further, 
that the laboratory established in the central 
part of the city does not receive its supply from 
the new works of the Washington Gas Light 
Company in square 1,025, between M and N 
and 12th and 13th streets, southeast. For this 
renson the inspector has no means of ascertain- 
ing the illuminating power and purity of the 
gas furnished by these works. Mr. Ford recom- 
mends that a laboratory beestablished at a suit- 
able point in that section, and provided with the 
necessary instruments. He renews his recom- 
mendation that an assistant inspector of gas 
and meters be appointed, and that the Act of 
Congress regulating gas works in the District be 
amended so as to require, when for any purpose 
whatever the heads of meters that have been in- 
spected, proved and sealed are removed by the 
gas companies, meters of thisdescription should 
be classed as repaired meters and brought to him 
for re-inspection. 





Radiating Power of Flames. 





Ata recent meeting of the Berlin Physical 
Society Dr. R. Von Helmholtz communicated 
the results of his experiments on the radiating 
power of flames. The problem which he had 
set before himself was to determine the relation 
ship between the radiant energy of flames and 
the amount of gas consumed for their produc- 
tion. The latter was measured by the fall of 
the gasometer globe which contained the gas, 
the former by means of a bolometer, for each 
of whose scale divisions the equivalent value 
in heat units had been carefully determined by 
three different methods. The radiating energy 
of the flames depended upon a number of con- 
ditions which were each severally investigated; 
as, for instance, the size and shape of the flames, 
the amount of foreign gases introduced, and 
the ratio of the amount of oxygen to the 
amount of gases with which 1t was mixed. For 
the purposes of comparative measurements a 
moderately high flame was chosen, which pro- 
duced no smoke, and was six mm. thick. Lu- 
minous flames radiated more energy than non- 
luminous, and it was proved by an extended 
series of careful quantitative experiments that 
the radiating power of the flames was not de- 
pendent upon their temperature. rom this ii 
follows that Kirchoff’s law does not hold goo. 
for flames—a result which is, however, quite in 
accordance with the limitations he put to his 
law for those cases in which heat is directly 
converted into radiating energy. In the case 
of flames it must be borne in mind that chemi- 
cal affinity comes additionally into play; the 
speaker entered fully into the influence of this 
upon the radiation of energy, and endeavored 
to make it clear by means of an extremely in- 
teresting hypothesis. After this he stated the 
numerical data which he had obtained for both 
luminous and non-luminous flames, produced 
with a series of gases—hydrogen, carbonic ox- 
ide, methane, coal gas, methyl alcohol, ete. 
Starting as a basis with Julius’ statement that 
the products of combustion are the only criteria 
of the amount of radiation; and hence calculat- 
ing the radiating energy of the flames, he ob- 
tained values which corresponded very closely 
in most cases with those actually observed. Fi- 
nally he calculated the total useful effect which 
can be obtained as radiant energy from the 
gases which are being consumed in the produc- 











tion of the flame. From this rm arrived at the 
interesting result that it is far more economical 
to use the gases for driving a dynamo which 
supplies incandescent lamps, and to utilize the 
energy radiated from the latter, than to burn 
the gases and utilize the energy which is radi- 
ated out from their non-luminous flames. 








The Market for Gas Securities. 

During the latter part of the week a string- 
ency in money, which is worth 6 per cent. to- 
day (Friday, Aug. 23), caused a decided check 
in speculation, with consequent dullness and 
heaviness in prices. Consolidated sold up to 
873 within the week, but is now at 86 to 864, 
with little or no inquiry for the shares. Equit- 
able is somewhat lower, while Mutual holds its 
own. Brooklyn shares showno change. Chi 
cago Trusts dropped sharply, from 61 to 58, but 
this depression is chargeable solely to the squeeze 
in the money market. Baltimore Consolidated 
is lower at 444 to 444. Citizens, of Newark, is 
bid for at 155, the offering rate being 160. The 


auction sale at Toronto, last Tuesday, of $175,000 
of new stock in the Consumers Company, of 
that city, was well attended, and good figures 
were realized. The range was 175 to 175}, and 
the stock was offered in blocks of 10 shares, of 
a total of 350 parcels. The new stock in tie 
Cincinnati Company will be alloted this week, 

the books having been closed on the 24th, to be 
reopened Saturday. 





Gas Stocks. 





Quotations by Geo. W. Close, 
Dealer in Gas Stocks, 


16 Wau Sr., 


Broke and 


New York Ciry. 
Avaust 26. 


(= All communications will receive particular attention. 
&™ The following quotations are based on the par value of 
$100 per share. 4&9 





Capital. Par. Bid Asked 
Consolidated. ............. $35,430,000 100 86 86} 
ONES socinecsieccstasesecs 500,000 50 — — 
RS AOE Saeccavesnavs 220,000 — — — 
BNNs cn <ccczesacine 4,000,000 100 121 125 
eo ~ BGR So ive cas 1,000,000 — 113 115 
Harlem, Bonds.......... 170,000 — — — 
Metropolitan, Bonds.... 658,000 — 116 118 
NNR eknicsckcucvavenssas 3,500,000 100 102 103 
A NN ais icdhcacan 1,500,000 — 100 102 
Municipal, Bonds....... 750,000 _->_ — 
MU Ccchitcccccacteciad sanmeactas 50 — -- 
AO” SME ccnceccnan 150,000 — — 100 
OMI sisiceciacccssusconcs 50 112 — 
Richmond Co., 8. £ 346,000 50 60 70 
a BOMB sécceses 15,000 — — — 
Gas Co’s of Brooklyn. 

Brooklyn...........-. « 2,000,000 25 107 109 
IIE onc caicendeatcvennss 1,200,000 20 65 70 
« 68. F..Bonds.. . 320,000 1000 — 103 
Fulton Municipal....... 3,000,000 100 126 127 
és Bonds.... 30u, 000 — 106 
POG ia sncemsisnaaecneaes 1,000,000 10 74 1% 
‘¢ Bonds (5’s)...... 368,000 — 97 — 

te “ Gin 94,000 — 100 — 
Metropolitan......... 1,000,000 100 8&8 91 
I iiicencicscecvacaciens 1,000,000 25 110 — 
Sf EIN cians ecceunwtia 700,000 1000 100 103 
Williamsburgh .......... - 1,000,000 50 118 120 
as Bonds... 1,000,000 — 109 112 

Out of Town Gas Companies. 

Boston (Mass.) Gas Co 2,500,000 500 240 — 
Buffalo Mutual, N. Y... 750,000 100 90 95 
Bonds... 200,000 1000 95 100 
Citizens, Newark......... 1,000,000 50 155 160 
si ‘* Bonds. 45,000 — —- — 
Chicago Gas Trust...... 25,000,000 100 57$ 57j 
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Cincinnati G. & C. Co.. 6,000,000 100 214 218 
Consumers Toronto.... 1,000,000 50 190 200 
Central, S. F., Cal...... 80 90 
Capital, Sacramento, Cal. 58 
Consolidated, Ballt....... 11,000,000 100 443 443 
- Bonds 6,400,000 107 1073 
Hartford, ‘,onn.......:.. 750,000 “25 120 130 
Jersey City...........0.... 750,000 20 175 180 
Laclede, St. Louis,Mo. 2,000,000 100 140 — 
Louisville, Ky...... ...... 2,570,000 50 125 130 
Little Falls, N. Y........ 50,000 100 — 100 
ss Bonds 25,000 — 100 103 
Montreal, Canada....... 2,000,000 100 200 208 
Memphis (Tenn. ) Gas... 750,000 100 48 51 
“a Bonds. 240,000 100 103 
New Haven, Conn....... 25 200 — 
Oakland, Cal.............. 35 353 
Peoples, Jersey City... — 60 61 
- “«  Bonds.. _-_ — 
Paterson, N. J............ 25 99 102 
Rochester, N. Y.......... 50 99 100 
Syracuse, N. Y....... esos 500,000 25 — — 
St. Louis, Missouri...... 600,000 50 — 750 
San Francisco Gas Co 60 603 
San Francisco, Cal.... 10,000,000 100 593 60 
Washington, D. C....... 2,000,000 20 195 198 
Wilmington, Del......... 50 200 208 
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Geo. A. Mills, Baltimore, Md................ . 292 
GAS STOVES. 

American Meter Co., New York and Philadelphia. ......... 293 
The Goodwin Gas Stove and Meter Co., Phila. Pa........... 268 
STREET LAMPS. 

J. G. Miner, Morrisania, New York City.................... 285, 
Bartlett Street Lamp Man’fg Co., New York City........... 285 
BuUiivt RS. 
©. Bs Gare, Bas Biss cc ctecd cas avvvcescsccecacscces 301 
STEAM BLOWER FOR BURNING BREESE, 
H. E. Parson, New York City. ........ ....-.  -eeeseesees 292 
PURIFYING MATERIAL. 

Connelly & Co., New York City... .... 2.6. c ec ceeeeeeweeees 291 
Friedrich Lux, London, England.................seeeseeees 285, 
Edgewater Lime Works, Edgewater, N. J...........-.esee0s 285 
COKE CRUSHER. 

C. M. Keller, Columbus, Ind............ceseecesececesveees 301 
ELECTRICAL APPARATUS. 

Win. Hamre Welle, TH. GHG... .ccvccovecscvsteccsocevces 287 
BOOKS, ETC, 

Gerould’s System Gas Bookkeeping..................s.00. 285 
Goodwin's Directory of Gas Light Companies............. 295 
SR cect cdencakehades © sackbeseneesesoeesees 296 
IG Ss aciiabnwwsnnehbsns 0ksesnds ownaeannee deeden 302 
Management of Small Gas Works ...............ssseeeeeeee 292 
IND ds ccc cbe dun snes aebboeacceustasseonetets 204 


Practical Electric Lighting................0ccesceeseeeeeee 2 


Electric Light Primer. . . . 291 
American Gas Bagheer and Superintendents’ ‘Handbook... 301 
NN abc 600 ssnedsasundaacdeashaenensenin | 285 








TO LEASE 


For a term of years, the real estate, business, and plant of a 





new and large 


‘Manufactory of Gas Purifying Material, 


near New York City. Best equipment possible. Satisfactory 
| reasons for giving up, and full information to parties with rerer- 
ences. Address “A. B.,”’ care this Journal. 











Position Desired 


| As Superintendent, 

| By a thoroughly competent and trustworthy man. Has had 
| years of experience in the manufacture and distribution of gas, 
| and also in the construction of small works. First-class refer- 


| ences. Address 
740-3 “PHOTOMETER,” care this Journal. 


Simpkin & Hillyer 











The Goodwin Gas Stove and Meter Co., Philadelphia, Pa... 303 
itn B BU, BUMRae PB.0 oc cove ccscrcccccsevccscces 303 | 
nn OO, BUI, BE Bons ces ccceccssscczcce uc 303 
Nathaniel Tufts, Boston, Mass. . = .. BR 
Maryland Meter and Manufacturing Co., Baltimore, Md ... 266 
ee Sn I TS Binicncdnncscdascpenscccedcese-0e 302 
EXHAUSTERS. 
P. H. & F. M. Roots, Connersville, Ind. . . 286 
Smith & Sayre Manufacturing Co., New York City. 299 
Wilbraham Bros., Philadelphia, Pa......................45- 291 
Connelly & Co., Now Work City. .......sccccccccscccccccsees 291 
GAS COALS. 
eee ee 301 
Perkins & Co., New York City................. Bn ae earn 300 
Newburgh Orrel Coal Co., Baltymore Md................... 501 
Despard Coal Co., Baltimore, Md.....................000055 301 
Chesapeake and Ohio R.R. Coal Agency, N. Y. City......... 301 


Westmoreland Coal Company, Phila., Pa........ ........ 


ce Mia WO IW MEE II an a nc tesss ceviccscsecsse secs 300 
CANNEL COALS, 

Premise & Co. BOW WERE GW. 2... ccccccccccsccces, sccsescs 300 
ee eee Ss, ST Se becctes aeascvcctsccsedeense 300 
VALVES. 

Ludlow Valve Manufacturing Co., Troy, N. Y............... 262 | 
John McLean, New York City. .............cccccccececececs 292 
Chapman Valve Manufacturing Co., Boston, Mass.......... 292 
ee Se NE Og IE incon ne cscscosens  csosscoseescs 298 
GAS ENGINES. 
Schleicher, Schumm & Co.. Phila., Pa..................... 304 
Clerk Gas Engine Co , Phila.. Pa... ................0e008: . 292 
Van Duzen Gas Engine Co., Cincinnati, Ohio........... . We 
ENGINES AND BOILERS, 
Jarvis Engineering Co., Boston, Mass....... .......... .. 291 
IE CUR as ou a ceedstdeows see sdeorecssace 285 
Westinghouse Machine Co., Pittsburgh, Pa................. 286 


RICHMOND, VA. 


MANUFACTURERS OF 


Gas Works Annara 


BENCH CASTINGS, CONDENSERS, 


| Scrubbers, Purifiers, Dry Center Seals, 
| FOUR-WAY VALVES, CAS VALVES, 
SULPHATE OF AMMONIA APPARATUS, 
TANKS, ENGINES, BOILERS, 
PUMPS, ETC., ETC. 

Plans, Specifications and Estimates furnished for new works, 


| or alteration of old works. 
Newport News, Va. 
| 


Correspondence solicited. Works, 








The Seventeenth Annual Meeting of the American Gas Light Association 


Will be FHield at Baltimore, Md., Oct. 16,17 « 18. 


Persons thinking of joining the Association should read the following extract from the Constitution: “Sxo. 12. 
Applications for Active Membership, or for Associate Membership, or for transfer from Associate to Active Mem- 
bership, must be received by the Secretary at least ten days prior to the meeting at which the application is 


acted on.” 


Lawrence, Mass. 


Application blanks will be furnished by the Secretary. 





Cc. J. R. HUMPHREYS, Secretary. 








Auy. 26, 1889. 
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Position Wanted 


As Superintendent of Gas Works, 


By gentleman of large experience in management of gas works. 
A good designer apd man of inventive ability. Has had charge 
for nearly 10 years of one of the most complete works in the 
country. For reliability, — etc., refers to H. K. List, Prest. 
Oily, a and Board o1 Trustees, City of Wheeling, W. Va. 
Address" * PRACTICAL.” care this Journal. 








‘Situation Wanted as Manager or Supt. 


A young man who is a hustler in the gas business desires a sit- 
uation as Superintendent or Manager of a Gas Works. Has had 


experience in the manufacture and distribution of Coa) and ' 


Water Gas, and the treatment of Natural Gas by the McKay- 
Critchlow process, Good references furnished and satisfaction 
guaranteed, Address “‘ D.,”’ care this Office. 


Situation Wanted 
AS SUPERINTENDENT OF SMALL GAS WORKS, 


Not 
of all 





By a practical young man of many years’ experience. 
afraid of work when needed. Practical knowledge 
branches. Best of references. Address 


740-2 “SS. A.,”’ care this Journal. 


‘FOR SALE, 





Mackenzie Gas Exhauster, 


To pass 40,000 cubic feet per hour, with Engine and Governor 
complete. In good order; removed to make way for larger one. 
N. Y. MUTUAL GAS WORKS, 


741-3 11th St. and East River, N. Y. City. 








GEROULD'S 


System Gas Bookkeeping. 


Approved and adopted by many of the prom- 
inent Gas Engineers of the Country. 


Sample Sheets and Price-List furnished free on application to | 


L.P. GEROULD, - - Mendota, Ill 


DURAND WOODMAN, Ph.D. 


Analytic and Technical 


CHEMIsSs'T. 


Analyses of Cvals, Oils, Lubricants. Experimental Investiga- 
tions for Inventors. 














Laboratory, 494 Broad Street, Newark, N, J. 
New York Office, (4to5p.m) 52 Broadway. 


6 PER GENT. 











First Mortgage Bonds" 


ON CAS WORKS 
SITUATED IN GROWING WESTERN TOWNS. 


Principal and Interest Guaranteed. 


INTEREST SEMI-ANNUALLY. 


For sale by the undersigned, who will furnish all necessary in- 
formation regarding them. 


JOS. R. THOMAS, 42 Pine St., N. Y. City. 






Bartlett Street Lamp Mfg. Co. EDGEWATER LIME WORKS 


siaaiaciaiaabiaitain am Chas. F. McKenna, Proprietor. 


Globe Lamps, SHELL LIME. 


strects, Parks, Public| Lime bY the Cargo for Gas Purification 
Buscings, Hat’roeo EDGEWATER, BERGEN CO., N. J. 


Stations, etc. 
Write for Testimonials and Prices, 


LAMP POSTS: 
A Specialty. | FRIEDRICH LUX, 


Ludwigshafen am Rhein and London. 











Office and Salesroom, 


40 & 42 COLLEGE PLACE, - - N.Y. CITY. 


Gas Companies and others intending to erect Lamps 
and Posts will do well to communicate with us. 


loos Mass 
GAS GOVERNORS, 








Gas Balance. 
GREENOUGH’S 


“DIGEST OF GAS LAW.” 


S$s.0O. 


This is a valuable and important work, a copy 

£ which should be in the possession of every gas 
company in the country, whether large or small. 
{s a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com- 
| plete. Handsomely bound. Orders may be sent to 


A. M. CALLENDER & CO., 


42 Pine Street, N. ¥ 











Price, 





The Miner Street Lamps, 
Jacob G. Miner, 


|No. 823 Eagle Ave., New York, N. Y.| 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


‘THE GOVERNMENT WATERPROOF PAINT CO., 122 Milk Street, Boston, Mass. 
































Gasholder Tanks 


& Gas Works Masonry Complete. 


PLANS PREPARED AND ESTIMATES FURNISHED AT SHORT NOTICE. 


J.P. WHITTIER, 


- 499 Wythe Av., Brooklyn, N. Y. 
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PHILADELPHIA. 






er Cent. Over ot 
y violence. 


and b 


NEW YORK. CHICAGO 


STEPHEN A. MORSE, President. EDWIN F. MORSE, Secretary. 
GODFREY REBMANN, Vice-Pres. 


. STANDARD GAS LAMP CO., 


Fes Main Office, 411 Cherry St. Factory, 1101, 1103, 1105 Frankford Av. 
PFPHeILADELYHaIiIA, PFPA. 


It is to the interest of Gas Companies and Cities to double the efficiency of the 
light on streets id using Dyott’s Patent “‘CHAMPION” LAMPS. aa 
ers in cost of repairs, are ornamental, and indestructib: 


Our Patent System of Instantaneously Lighting Gas (without electricity), for 
Railroad Depots is unequaled. 

Pa jpn s -_ Candle Power Burner is a very su 
tra iant light is wanted in Hotels, Stores, pots, etc. 

Special Drawings furnished and Estimates cheerfully giv yen, either from Arch- 
itects’, Engineers’, or our Draughtmen’s Pians. 

We manufacture every description of Plain and Ornamental Lamps, Posts, 


No. 29 Champion. Brackets, Clusters, etc. Correspondence solicited. 


CARLTON M. WILLIAMS, Treas. 


e except 


rior lamp where a concen- 














PATENTS. 


each. Correspondence solicited. 


FRANKLIN H. HOUGH 


Solicitor of American & Foreign Patents. 
925 F. ST., WASHINGTON, D. C. 


(NEAR U.. PATENT OFFICE.) 


Personu! attention given to the preparation and prosecution 
of applications for Letters Patent. All business before the U.s. 
Patent Office attended to for moderate fees. NO Agemey in 
the United States possesses superior facilities 
for obtaining Patents, or for ascertaining the patent- 
ability of inventions. Copies of patents furnisbed for 25 cents 








Com POU N D Non-Condensing. 
16 SIZES, 5 to 500 H. P. 
Not yet equaled by any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


Condensing or 





STANDARD 


3000 in use in all parts of the Civilized World. 


13 Sizes in Stock. 
5 to 250 H. P. 





JUNIOR 


An Automatic Engine cheaper than a Slide Valve. 
Went Buitr. ECONOMICAL, REUABLE. 


Over 300 Sold the First Year. 


6 Sizes in Stock, 


5to50 H. P. 





All the above built strictly to Gauge with 
INTERCHANGEABLE PARTS. 
BEPAIES CARRIED IN STOCK. 
SEND FOR ILLUSTRATED CATALOGUES. 


WESTINGHOUSEIE 


PITTSBURGH, PA.U.S.A. 


TheWestinghouseMachineCo 


SELLING DEPARTMENT IN THE 
UNITED STATES. 

New York, {7 Cortlandt St. aT Westingh 

Boston, Hathaway Building, ce 4 tor 

Pittsburgh, Westinghouse Build’g, [0 yc 

Chicago, 156, 158 Lake St. . 

Philadelphia, 603 Chestnut St. M. R. Muckle, Jr. & Co, 

St. Louis, 302, 304 Washington Av. 

Kansas City, 312 Union Avenue, 

Denver, 1330 Seventeenth St. 

Omaha, 1619 Capitol Avenue, F. C. Ayer. 

Pine Bluffs, Ark. Geo, H. Dilley & Sons, 

Salt Lake City, 259 S. Main St. d Utah & Montana 

Butte, Mont. ,, Granite St. { Machinery Co, 

San Francisco, 21, 23 Fremont Street, Parke & Lacy Co, 

Portland, Or. 33, 35. Front St. Parke & Lacy Meh. Co, 

Charlotte, N. C.36 College St. ) : 

Atlanta, Ga. 45 §, Prior St. " The D A Tompkins 


Dallas, Tex. Keating Imp. & Machine Co, 
Chattanooga, Tenn., 6 B James & Co, 





























ere 


P. H. & F. M. ROOTS, Penton and uanatutares, CONNERSVILLE, IND. 


8S. 8S. TOWNSEND, Gen. Agt., 22 Cortlandt 8t., N. Y. COOKE & CO., Selling Agts., 22 Cortlandt Ste, N. Y¥. 
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Welsbach Systom of Incandescont Gas Lighting 


The Welsbach Light is in successful operation on Artificial Gas in the following places: St. Albans, Vt.; 
Boston, Cmieenen. Lowell, and Springfield, Mass; Danbury, Hartford, New Haven, RR Rockville, South 
Manchester, Waterbury, Meriden, Bridgeport, and Willimantic, Conn.; Bristol and Newport, R. 1; New York 
City; Camden, Jersey City, Newark, and Trenton, N. J.; Phila, Pa; Washington, D. C.; Goldsboro, N. C.; New 
Orleans, La.; Pensacola, Fla.; Toledo, O.; Oshkosh, Wis.; Omaha, Neb.; San i Cal.; St. Paul and Minne- 
apolis, Minn. 

' The Welsbach Light is also used very extensively with Natural Gas in the following places: Beaver County, 
Belle Vernon, Braddock, Bridgeport, Brownsville, - th Camp Copeland, Connellsville, Clarion County, Erie, 
Fayette City, Ford City, Kittanning, Manorville, Meadville, Millerstown, Mills Station, Mount Jewett, New Castle. 
Oil City, Pittsburgh, Saltsburg, Scottdale, Tarentum, Titusville, Uniontown, Westmoreland County, and Worthing- 
ton—all in Pennsylvania; Bellaire, East Liverpool, Findlay, Lancaster, Painesville, and Youngstown, O.; Indian- 
apolis and Muncie, Ind.; Buffalo, Jamestown, and Olean, N. Y.; Morgantown, W. Va. 


WM. HEN ERY WW EITE:, 
No. 32 Pime Street, - - - New YorE City- 


ENGINEER AND CONTRACTOR FOR THE 


Erection and Extension of Gas, Water, and Electric Light Works. 


SOLE REPRESENTATIVE OF THE 


McILHENNY REGENERATOR FURNACE PATENTS 


And the Martin Water Gas Process. 
Edison Incandescent and American Arc Electric Light Plants Installed. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


LACLEDE FIRE BRICK MANUFACTURING COMPANY, 


nnn ST. LOUIS, MO. ; 
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fae Exclusive Agents in the United States I 


FOR THE }—4 
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IT 18 THE COMING BENCH 
FOR MAKING COAL GAS. 
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It will Save from 50 to 
60 per ct. in Labor. mF 




















BSTIMATES AND PIANS FURNISHED BY THE 


LACLEDE FIRE BRICK MF. CO,, ST. LOUIS, MO. 
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IRKHAM, HULETT & CHANDLER, LIMITED. 


PATENT “STANDARD” WASHER-SCRUBBERS 


Erected and in course of construction at present date: 


























Capacity. | sity. Capacity. apacity. 

Cubic feet per day. | Cubic ‘eet Cubic feet per day. cant per day. 
ee a Ai Geu05 | Dublin.............-..-00--- “3,600, ma LonDoN—Continued. mr” 1@herGebbeslen ...-. 02... poe A 
Seer 600,000 | Dowlais . Shoreditch........ ...... 2,500,000 | Otto & Co.’s Coke Woz:s .... 1,500,000 
ioc cee camassantoens * 500-000 PADCERB ...... 222000 s000e 1,500,000 | Plymouth ............ ....... 2,000,000 
Allegheny, U.S. A....--- “1,000, 1000 | DD tune cancos ssskicccecns eee 1,500, | Parramatta, N. S. W.... .... 100,000 
Ashton-under-Lyne..........1,250,000 | Derby, U.S.A. ....--..-..- 350,000 oS 2,000, NE 0k s0 son cngsenesssceis 150,000 
IIIS oon on koen oonmen 1,500,000 Denver,  . “Gudhe seenen 500,000 i) | 3,000, Providence, U.S.A. ...... 750,000 
er a a echeke 000 | -  pieaeaapee 1,000,000 hig SRA ee eae eee 750,000 
SS SEE EEE: 200,000 | iii ce eee 750,000 A oe eee. ite. ae 300,000 
JS 5 100,000 PT Shs wees cane cone 500,000| ’ Wi ose kg skein aoue eb ciike 300,000 
Animal Charcoal Co......... 200,000 | Dumfries -.................- 250,000! South Metropolitan Co:— Portsmouth ..... ...-.++ +++. 2,500,000 
Altoona, U.S.A.. ......---- 350,000 | Dunedin, N.Z............... i a ee cel call PERE ae 2,500,000 
a nh eal aE 250,000 | Darlington ................1,250,000 ORIEN a ccs ccccos be 3,000,000 Pittsburgis, U. ‘8. m iwemes 1,500,000 
NE eae 1,000,000 | Detroit, U.S.A............ 750. 000 | y Perens,  “§ . ccacs 560,000 
ss eee -- Lae re -- one snccen ach ene Vauxhall................3,000,000); Pawtucket, *  ....... 500,000 
“ ee eae .-. .--. 1,250,000 igus c cLbaeamen 2°00,000 _ tye Aas.” 3, TS «seve CoWear esas 250,000 
ee ee EE ES © * -1,250, | ERPS FS: 300,000} Lea Bridge................ ee 750,000 
te ee 1,000,000 | Essen ...... ike dnicbe acuna ote 300,000! West Ham............ .... GOB. O00 1 OROR .n <5 20 522002 ccccceveccs 250,000 
ee ee Co LU” — Eee 150,000 | Leeds............ pS ae 2,000,000 | Ramsgate ...... ...... cae 1,000,000 
“ EE ES. 60 (tl eee OT en 200,000 
NTE EOI NN ae 3,00. ,000 | Richmond, U.S.A.... .... 250,000 
Baltimore, U.S.A. ......1,000,000 | Farnworth .............. a | ee saint eemeenemaS: 3,000,000 | Roxbury, EE 500,000 
in Banaue 1,000,000 | Fenton ...... ............... 400,000) * ooo... 12... .....3,000,000 | Runcorn Svap Co. .... .,..... 20,000 
66 .---e--1,000,000 | Friedenshutte ............... | EE ee Saas ees ..-.-2,000,000 | Rockhampton, N. 8. W....... 125,(00 
Se _ | ES 400,000 | Leominster.................- eae > 1,500,000 
Bishops Stortford ............ SIE oo cnine wows ecacnssses 200,000 Leiden ee a Reading. . stone cece sooo 2,000,000 
Se  l,tiisiC ere RE RD se Reichenbach... eee 200,000 
ed he ee 300,000 Liv nant Pepreaiiecek Mnesken 2,000,000 | Salford ...... ...... .--- - 1,750,000 
” pcbnhe eee noo ooo flea CS Eee ll SS Se 2,000,000 F eseeesbasebecs onde ous *. 1,750,000 
©) ccabakee keane Ree 50,000 |-Gloncester. ...... ...2...-+--- 1,250,000 hl LIES EE ES 2,000,000 ae son enes ccnwelgpeje00 
a I I 250,000 re, isiksninin neon 300,000 ER Re 2,000,000 Smethwick... actiadss cave: OD 
ee ee 100,000 EE A a 2,000,000 | Sydney, N. 8. , _Ptbercatiecgete 1,000,000 
Birmingham. ............--.. 5,000,000 | Grieg ........ .--. 300,000 © -Niieienns diene 3, 000, tf ane eee eeeeee 1,000,000 
Birkenhead. .......... .... -. -2,5000,000 Georgetown, U.S.A ae ee AARON oa. < ccccccse Kdsehunds 1,600,000 ” wees cree ee ee 2,000,000 
ND ccs cocansme Sees 1,500,000 | Gluckauf.. seccee . 900,000 eg aa : ea ceeeecee- cece 50,000 
A "v0, RES 600,000 Lowell, U.S. A........... 1,000,000 oie anee Smale 50,000 
Barntisland.... ............ 250,000! Holywood..... Kotacdantanbieel 125,000 | Louisville **  ........... 1,500,000 | Sunderland, . - ++» «1,500,000 
Boston, U.S.A............ Lee dei idrnbacake akecme 70,000 | Long Eaton................. 500,000| St. Josephs, U.S A ...... 250,000 
IR ei a bacis nas came 1,500,000 | Harrow...................... 250,000 Lilie noe rea a MS eGisnab ee cacecvivcccwons's 100,000 
oF eee ES NN ceed cecbawsediead Sevenoaks ............-..00- 300,000 
Burton-on-Trent. ............ 1,500,000 | Halstead .................... EE eas Be St. Petersburg nde ddde a poawer 2,000,000 
Eee 350,000 | Heilbronn. .................. 200, _ OE aR A See 1,500,000 
SE vice benneedale athe 100,000 Havana, Cube. . Tiiiigsie MT oe eS St. Louis, U.S.A... .... -..2,000,000 
Baerlien 4 eee 20, 000 Hastings. - i Luckenwalde.......... ..... 330,000; «www eee ee 2,000,000 
S0=saseuesocces 420000 Huddersfield erssrarces- -~ inden i seeeee ene 1,000,000 
biehew inne ete icaiee x 400,000 | Lincoln, U.S. A.. a @.... 200-- ees covece 1,000,000 
Buttalo, U.S.A., Mutual. 750, "000 | “ Lawrence “........... Silesian Coal Co. ----- 600,000 
Citizem. 500,000) Hof........................- Lynn _ Lea: | San Francisco, U.S.A.--.2,000,000 
Brookline, U-S:A_. ------- 500,000; Hampton Wick. ... BESS , DE ctiatmindinnaie <osendile ---- 2,000,000 
DS Catinb onesie nein tose. 350,000 | Heckmondwicke. ...-.......-. 500,000 | Maidstone................... 1, | Sheepbridge Coal Co. ........ 40,000 
RE. Soe cic wnsesccccet -t ee) apeeniwest .... .......<.. 100,000 | Marseilles...... ...........- 1! Stettin ........2---.eeee- eeee 200,000 
Bournemouth. .... - -- -1,000,000 | Halifax, N.S. .............- 350,000 esa DRET BLE 1, SIMMSPOTO ...02 vee 20. coccceess 300,000 
Bridgeport, ea... i TSE NIE igi cae ae wc aece Sutton............ eeseeeeee. 500,000 
SS =—=si—“<—Cté—“=—é™”:C RRRQRNNNHOE TONS 400, Malines.......... Tonbridge..............ee2-. 150,000 
Beck & Co., St. Ramis... 100,000 | Heidelberg................-- 300,000 | Melbourne............ ...... 1,500,000 | Tipton ................ ...2-. 400,000 
Barmen Rittershausen -. 600,000 Hartford, U.S.A.... 1,000,000 OO 1,500,000 | Tottenham .... .........-.... 1,000,000 
Bexhill ....... — # + +;.+ +2  aKieeeoPaeeegs: 300,000 SE (NS PR 1,500,000 | Toledo, U.S.A............. 750,000 
Brooklyn, U.S.A.... _... .1,000,000 egal SS ee Pee A eee 1,500,000 Toronto tte ene ceee coweee cee 1,000,000 
a i i i.j.(.§ itp. 200,000 EN eta oe 1 500,000 | Uxbridge .................... 300.000 
— Nassau .1,000,000| Ilford. .....-..--..--.. ------ 100,000 | Manchester.................. 2,500,000 | Valparaiso........ ........ 500,000 
Brunner, Mond & Co......... 400,000 Kingston-on- Hull tS ELD. 400,000 | Middleton ............. West Bromwich............ 1,000,000 

ath oe a, EE SELES, 2,000,000 | Kidderminster...... ....... 750,000 | Manley, N. 8. W. we Willenhall...... ............ 50, 
Cannes.................--.-- 200,000] Kidsgrove.........--......-- 100,000 | Minneapolis, U. eae Weston-super-Mare.......... 500,000 
SE hacachidetn wont vomedia ,500,000 | Konigberg. ....---.---..----- 1,000,000 | Magdeburg .... ........... Waltham .................... 150,000 
OE pod King’s cena dstoid 300,000 | Memphis, U.S _ aaa Wormwood Scrubs........... 300,000 
i alpina at ae 200,000 | Nottingham .. ......--1,250,000 | Williamsburg, U.S.A.... 600,000 
Columbus, U.S.A........ 500,000 | 0 Ss. cr BR 2,500,000 d ais ---- 600,000 
Cincinnati, “  ........ 1,500,000 i re aa 2,500,000 | Wellington............ ..... 150,000 
— i 1,500,000 | The Gaslight and Coke Co. : “ ee eee 300,000 
Chicago SO Kee 3,000,000 | Beckton.......-..---...---. 1,250,000 OE 1,500,000 ating, fF a 500,000 
“ 000,000 _ipeige Saar “Re oat Vana 2, TU cco cece ccoccscs ccose SEANOD 
4 eee hoees 1,000,000 Bm sceceeskesceueey seen 1,250,000 | Newport, U.S.A.......... Westgate........ --- 100,000 
Chemnitz. ..................-1,000,000 AS EE 1,250,000 | Newmarket ........ ......... Wilmington, € aaa 500,000 
Crewe. . -aeeee ---- 1,250,000 oh ~ cbikeioieneniend 1,250,000 | Newark, U.S.A....... .... Windsor, N.S. W.........-.. 100,000 
Colonial Gas Works Co...... 100,000 — gE Ia ee Tt, eee Wolverton........ .... ...... 100,000 
_)) eae 300,000 ee 2,500,000 New York, U.S.A........ 2, Wellington, a pearance 250,000 
Charlottenburg. ............. 600,000 NE TERRES dt a ae 099 | Whitehurch.... ............. 175,000 
| Re ele ERE 750,000 | Silvertown ...........---- ..1,000,000 | Newcastle, N. 8. W..... - eee Washington, aA sacl 2,000,000 
Driffield. .... SR LEE E 100,000 | Bromley. .................... 2,000,000;Numea, “ ......... Wallasey ..........02-....... 750,000 
SS RES 500,000 IBOORERIRI = EE Welmar.... 2... 2000 coceccoee 150,000 
Stadcigsesénceheediousie 750,000 ee RO 1,500,000 | Newark................ ....- Wurven...... w+ coon. 200,(00 
I : 1,000,000 EE 1,500,000 | Oldbury...................-. Woreester,U.S.A.... 22... 750,000 
DRE cnnsctasioovneridinnehiind 200,000 ee cenienbiideadginbaleanl RDI, nn as cnccocccoces cacca Yeadon... 22.22.2000 s2+eeee 500,000 
DE scnase sees eee “eee Secale weatoke wall 1,500,000 Oswestry 60GbO0 660608 66 Ceecoe Yeovil. poevoeese coeve seescaseeee 250,000 

















SOLE ACENT FOR WESTERN HEMISPHERE, 


GEO. SHEPARD PAGE, 69 WALL STREET, NEW YORK. 
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THE UNITED 
GAS IMPROVEMENT CO. 


DREXEL BUILDING, PHILADELPHIA. 











OFFICERS - 


WILLIAM W. GIBBS, President. EDWARD C. LEE, Sec’y and Treas. 


GEORGE PHILLER, Vice-President. ALEX. C. HUMPHREYS, Gen’! Supt. 
SAM’L T. BODINE, Gen’l Manager. WALTON CLARK, Ass’t Gen’l Supt. 


RANDAL MORGAN, Gen’l Counsel. H. H. EDGERTON, Chem. and Eng’r. 





DIRECTORS: 


GEORGE PHILLER, HENRY C. GIBSON, WILLIAM G. WARDEN, 
THOMAS DOLAN, WM. T. CARTER, SAML T. BODINE. 





BUILDERS, LESSEES AND PURCHASERS OF 


+GAS WORKS« 





Orders solicited from Large Cities, Small Towns, Mills, Insiitu- 
lions, Jrom all who want more Light for Less Money. 
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NATIONAL GAS LIGHT AND FUEL COMPANY, 


No. 218 La Salle Street, Chicago. 


THE SPRINGER SYSTEM 
Fuel and Tluminating Water Gas Works. 

















REEFHRREN CHS. 

People’s Gas Lt. & Coke Co..Chicago, Ill. Minneapolis Gas Light and Shelbyville Gas Light Co. . .Shelbyville, Ind. 
Illinois Light, Heat & Power a a.cccnsccannait Minneapolis, Minn. | Great Falls Gas Light Co.. Great Falls, N. H. 

CO... .- eee eee cece vee Chicago, Ill Bellevue Water and Fuel § Bellevue,Campbell | Belleville Gas Oo........... Belleville, Ontario, 
Elgin National Watch Oo. . . Elgin, Ill. Gas Light Oo.......... County, Ky. Rochester Lt. and Fuel Co. . Rochester, Minn. 
C. R. L. & P. R. R. Shops. . Chicago, Ill. Bucyrus Gas Lt. & Fuel Co. Bucyrus, Ohio. Northwestern Gas Light and 
Decatur Gas Lt & Coke Co.. Decatur, Ml. Morris Gas Co............. Morris, Dl. a re Evanston, Il. 
Niles Gas Light Co........ Niles, Mich. Los Angeles Gas Co........ Los Angeles, Cal. Lincoln Gas Light Co...... Lincoln, Neb. 
Newton Illuminating Co....Newton, Kansas. San Diego Gas Fuel & Elec- Davenport Gas Light Co ... Davenport, Iowa, 
Wellington Light & Heat Co.. Wellington, Kansas. a eee. San Diego, Cal. Municipal Gas Co.......... Albany, N. Y. 
Chippewa Falls Gas Lt. Co..Chippewa Falls, Wis. | Sioux Falls Gas Oo......... Sioux Falls, Dak. | Alliance Gas Light Co...... Alliance, Ohio. 
Elkhart Gas L.t & Coke Co. . Elkhart, Ind. Dakota Gas and Fuel Co.. .Grand Forks, Dak. | New Gas Light Co......... Janesville, Wis. 
Madison City Gas Light Co, Madison, Wis. St. Johns Mutual Gas Co...St. Johns, Mich. *Chicago Gas Light & Coke 
South Bend Gas Light Co. .South Bend, Ind. Stillwater Gas Light Co... .Stillwater, Minn. EE SE Ear eee Chicago, Tl. 
Sheboygan National Gas Co.Sheboygan, Wis. St. Paul Gas Light Co..... St. Paul, Minn. Joliet Gas Oo............. Joliet, Ills. 
Salina Gas Light Co....... Salina, Kansas. Emporia Electric and Gas *Superior Light & Fuel Co.Superior, Wis. 
The Rathbun Co....... . Deseronto, Prov. Ont. SP eer eee Emporia, Kas. *Kewanee Gas Light Co...Kewanee, III. 
Jefferson City Gas Lt. Co . . Jefferson City, Mo. Van Wert Gas Light Co.. .. Van Wert, Ohio. *Standard Gas Light Co....New York City. 
Mankato Gas Light Co..... Mankato, Minn. Lansing Gas Light Co...... Lansing, Mich. 
Lima Gas Light Co.. ..... Lima, Ohio. San Francisco Gas Lt. Co. ..San Francisco, Cal. * Building. 


CUARANTEED ESTIMATES of Cost of Gas Furnished on Application. 


GASHOLDER TANK GONSTRUCTION, ETC. 


Gas Companies and others about to erect Gasholders will find it profitable to consult 
W. C. Whyte, who for over 30 years has made a specialty of 
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Tank a and Mason Work. 


Fifty Tanks now in operation show the sort of work done. Address 


W.C. WHYTE, - No. 15 Cortlandt Street, N. Y. City. 
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CONNELLY «& CG@,, 


SOLE MANUFACTURERS OF THEIR PATENTED SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying agent ever offered as a 
“ N N ” , o i wea 
IRON SPONGE. substitute for lime. Now used in every State in the Union, and purifying daily over 


thirty-fwe million cubic fest. Should be used in every gas works. Its own saving will pay for it many times over. 








AUTOMATIC Has been on the market but three years, and in that time has been introduced more generally 

than any invention ever designed for use in gas works. Over two hundred of them now in 
GOVERNOR. use. Sensitive; reliable; perfectly automatic; reduces leakage; satisfies consumers, and 
gives great relief to the Manager. No gas works is complete without one of these machines. 


STEAM JET Designed particularly for small works Combines Exhaust Tube, Steam Governor 

Gas Compensator, and Bye-Pass Valves in the most compact form possible; occupies 

EXHAUSTER. but little space; uses very little steam; operated by ordinary workmen; saves formation 

of carbon in retorts; increases yield 10 to 15 per cent. Specially adapted for miaing air with oil gas. No works 
too small to use them profitably. 


Prices given on all our specialties delivered at any point in the United States. Correspondence solicited. 


CONNELLY & CO., No. 177 Broadway, New York City. 
WILBRAEANL JARVIS ENGINEERING CO,, 


GAS EXHAUSTER & ENGINE COMBINED. °° °*vs.S,2cxc> “= 








COMPLETE STEAM OUTFITS FOR ELECTRIC 


1 | WILBR AHAM BROS., LIGHTING STATIONS. 


Steel Boilers set with Jarvis Pat. Boiler Setting 

PHILADELPHIA, PA. To bun COKE SCREENINCS oor Fuei. 
ARMINGTON & SIMS 00. ENGINES, 

Belting direct to Dynamos, without using Shafting. 


SEND FOR CIRCULARS. 


REFERENCES.—Charlestown Gas & Electric Light Co., Charles- 
town, Mass.; Schenectady Gas & Electric Light Co., Schenectady 
N. Y.; Brookline Gas Co., Brookline, Mass. 








Practical Electric Lighting 


By A. BROMLEY HOLMES, A.M.I.C.E. 
With 87 Illustrations. Third Edition. Price, $1.00, 


Electric Light Primer. 


By CHARLES L. LEVEY. 





| A simple and comprehensive Digest of all the most importan 
facts connected with the running of the Dynamo and Electric 
| Lights, with Precautions for Safety, etc. 


Price, 50 cents. 


| A. M. CALLENDER & C0., 42 Pine St., N.Y. 


THE BRENNER SELF-SEALING RETORT DOOR. 


Simple, Strong, and Durable. 
CLOSES ABSOLUTELY TIGHT & IS LOCKED BY ACAM LEVER. ALL NECESSARY ADJUSTMENT FOR WEAR PROVIDED. 


BUILT BY 


SMITH & SAYRE MFG. CO,, 


No. 245 Broadway, = = ~ - New York City. 














WILLIAM B. LUNDIE, Superintendent of the 42d Street Station of the Consolidated Gas 
Company, of New York, writes, under date of Jan. 4, 1889: 
‘*We have 320 Brenner Self-Sealing Lids in use at this Station, built by the Smith & Sayre 


Mfg. Co. They require very little attention, and are the best of the kind that I have seen, giving 
Brenner Self-Sealing Retort Deor, entire satisfaction.” 
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CHAPMAN VALVE MANUFACTURING 60., ee MFC. CO, 








MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants With and Without Independent a sos te 
Nozzle Valve. All Work Guaranteed. : ; 
WORKS & GEN’L OFFICE: TREASURER’S OFFICE: 


indian Orchard, Mass. 72 Kilby & 112 Milk Sts, Boston, Mass. | Sa 

















's St Bl  — 
Parson Ss eam owetT?, . | OFFICE AND WORKS, 
} 1 EZE | oa 
FOR IMPROVING BAD rg FOR BURNING BRE | 938 to 954 River Seremt ana oF to 83 Vail Av., 











’ ox Sé¢a 
PARSON’S TAR BURNER, 7 
FOR UTILIZING COAL TAR AS FUEL. ey rs, 
PARSON’S AIR JET TUBE CLEANER, |2:: a 
FOR CLEANING BOILER TUBES. gP é ae 
These devices are all first-class. They will be sent to any responsible party for trial. No sale a8 a . 3 = 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. |A®) as F 
H. E. PARSON. Supt.. 33 & 35 Liberty St., N.Y. | 26 ad 
aaa Vege 
8 a*% 
,| B85 fae 











- SS WOODWORK gE. John McLean 
— —————, Of Every Description Bil : eo 


VALVES. 


298 Monroe Street, N. Y. 


NEEDED BY GAS teres 





SEND FOR CIRCULAR AND PRICE LIST TO 


—— CEORCE A. MILLS, we Trt FOR oH WoNGE OM OnE OF Ho 


No. 20 East Barre St., Baltimore, Md. | IALTY. 


Reversisce-Stroncest-Most Durasce-Most Easy Repaineo. 





























CAS ENGINE The Management of Small 
- = Gas Works. 


No Extra WATER RENT 
| | or INSURANCE. 


B_| INSTANTLY STARTED. BY C. J. R. HUMPHREYS. 
DURABLE, RELIABLE, 















SAFE and ECONOMICAL. 
Send for description and prices. rice, $1. 306-310 ELEVENTH AVENUE, NEW YORK. 
& Van Duzen Gas Engine C0., Orders to be sent to A. ME. CALLENDER & CO., WE ALSO MAKE THE CHEAPEST AND STRONGEST 
— 49 E. 2nd St., CINCINNATI, o. 42 PINE STREET, NEW YORK. REVERSIBLE BOLTED TRAYS IN THE MARKET, 


J. A. MacKinnon Machine Co.  Agts., 22 Warren St., N.Y. 








THE CLERK GAS ENGINE Co., 
Main Office, 1012, 1014, 1016, 1018 Filbert St., Philadelphia, Pa. 


WM. W. GOODWIN, Prest. E. STEIN, Sec. 8. LEWIS JONES, Asst. Sec. A.J. DOTY, Supt. 








The utility and convenience of the Gas Engine being no longer an oj-en question, it only remains now for 
intending purchasers to select the BEST. We claim for the CLERK GAS ENGINE that it is equal to any other 
manufactured as regards steadiness in ruun mg, simplicity, and ease of keeping in 1 pair, and that it gives the greatest 
amount of power for the least money (both in first cost and expense of running) ol :my engine made. In support of 
this claim we refer to the test of the Gas Engines made under the direction of the American Institute of New York, 
in December, 1885, and heretofore published in these columns. These engines are esp. ially adapted for continuous 
running under heavy londs, and we can refer to Engines which have run 22 hours a day (.r months at a time 


Made In Sizes of 5, 10, 15, 20. and 25 Horse Power. All Engines Guaranteed for One Year. 
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GAS STOVES. GAS METERS. GAS STOVES. 


THE AMERICAN METER CO., 


MANUFACTURERS OF 


GAS METERS AND GAS STOVES. 





We would call the attention of Gas Engineers to the 


PARKINSON THREE-PARTITION DRUM FOR STATION METERS. 


This Drum insures an increased capacity of 25 per cent., and, in connection with Lloyd’s Patent Stationary 
Shaft, the minimum of friction and consequent ease in working. 








CAS COOKING STOVES. 


The large number of our ECONOMY GAS COOKING STOVES AND RANGES in successful operation 
and the continued demand for them, warrants us in asking our patrons to place their orders with us at as early a 
date as possible, in order to avoid delay in shipping. 








MANUFPACTORIES, 


508 to 514 West Twenty-second St, N. Y. Arch and Twenty-second St., Phila. 
Nos. 244 & 246 North Wells Street, Chicago, Ill. 





AGENCIES, 


No. 177 Elm Street, Cincinnati, Ohio. No. 222 Sutter Street, San Francisco, Cal. 
No. 810 North Second Street, St. Louis, Mo. 





CAS STOVE SHOW ROOMS, No 242 Sixth Avenue, New York City. 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 








RETORTS AND FIRE BRICK. 





J. H. CAUTIER & CO.. 


CORNER OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


J. H. GAUTIER. C. E.GREGORY. 


BROOKLYN 


Clay Retort & Fire Brick Works, 


(EDWARD D. WHITE & CO.) 


Manufacturers of Clay Reto Fire Brick, 
Gas House and other le. 


VAN DYKE, ELIZABETH, RICHARDS & PARTITION STS. 
Office, SS Van Dyke St., Brooklyn, N. Y. 


C. E. GAUTIER. 














LACLEDE FIRE BRICK MFG. CO., 


MANUFACTURERS OF 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 


Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 


OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 
ST. LOUIS, MO. 


MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
RETORT WORKS 


ADAM WEBER. 


CLAY GAS RETORTS 
AND RETORT SETTINGS 
FIRE BRICKS, TILES, ETC., 


Office and Works, 15th Street and Avenue 0., N. Y. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON 8T., E.B., N.Y. 


Cas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 














Works, 
LOCEPORT STATION, PA. 


—ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Office, Rooms 19 & 20, Lewis Block, 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiIiTTIAM GARDNER w& SON. 


Fire Glay Goods for Gas Works. 


CHAS. H. SPRAGUE & SON, No. 70 KILBY STREET, BOSTON, MASS., Agents for the New England States. 








2&4 Stone St., ES IWMiit. LEN &,. New York City. 


Clay Gas Retorts (Enameled), Fire Brick, Blocks, and Tiles. 


MUNICH REGENERATIVE AND HALF-REGENERATIVE BENCHES. 


Portiand Cement, Fire Cement, Retort Enamel, Retort Cement, etc., etc. Correspondence Respectfully Solicited. 








GEROULD'S IMPROVED RETORT CEMENT. 


A Cement for patching retorts, putting on mouthpieces, and 
making up all bench-work joints. This Cement is mixed ready 
for use. Economic and thorough in its work. Fully warranted 
to stick. For recommendations and price list address 


C.L. GHROULD & CO., 
5S & 7 Skiliman St., Brooklyn, N. Y. 
Western Agent, H. T. GEROULD, Mendota, Dl. 








GAS vs, ELECTRIC LIGHT. 


We would invite attention to the able and exhaustive 
argument of General A. Hickenlooper, President of the 


Cincinnati Gas Light and Coke Company, contained in a | 


handsome pamphlet of 9 pages, entitled 

“ EpISON’s INCANDESCENT ELECTRIC LIGHTS FOR STREET 
ILLUMINATION. REPORT OF AN ARGUMENT DELIV- 
ERED BY A. HICKENLOOPER BEFOKE THE COMMITTEE 
on LIGHT, MUNICIPAL COUNCIL, Ci7Y OF CINCINNATI, 
JULY 22, 1886.” 

This is a subject of special interest to all Gas Light Com 
panies. 


Frices. 
25 copies....... 0 100 copies....... $22.50 
oon ais reeled 50 260 copies....... 50.00 


Asample copy will be sent by mail on receipt of 50 cts. 
A.M, CALLENDER, & 00., 42 Pink 8., N. Y. Orrr. 


Parker-Russell 





| City Omice: American Central Building, 


PROPRIETORS OF THE 





the manufacture of materials for 


GAS COMPANIES. 


We furnish and build Half-Depth or Full 
REGENERATOR FURNACES 
of different kinds and most approved styles. 


Correspondence solicited. 





Mining and Mfg. Go., 


Broadway & Locust, St. Louis, Mo. 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost entirely in 


We have studied and perfected three important points. Our re- 
torts are made to stand changes of temperature, the strongest 
heats of the furnace, and the abrasion of feeding and emptying. 





THOS. SMITH, Prest. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


AUGUST LAMBLA, Vice-Prest. & Supt. 





Clay Retorts, Blocks & Tiles, 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim- 
mey Tops. Drain and Sewer Pipe (from 
2 to 30 inches), Baker Oven Tiles 
12x 12x23 and 10x10x2 


WALDO BROS., 88 WATER ST., BOSTON, MASS 
Sele Agents the New England States, 
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HENRY MAURER & SON, 
EXCELSIOR FIRE BRICK & CLAY 
ETORT WORK 
OFFICE, 418 to 422 East 23d 8t., N. Y. 
Clay Gas KRetorts, 
Fire Brick, Tiles, Etc. 
FLEMMING’S 


(ESTABLISHED 1886.) 
R WORKS, Perth Amboy, N. J. 
BENCH SETTINGS, 
Generator-Gas Furnace 
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Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 





FRED. BRHEDEL,, 


CONTRACTOR FOR THE COMPLETE 


EreCtON ad Equipment of Gas Works, 


SOLE PROPRIETOR OF THE 


rs LOENNE PATENTS 


FOR NORTH AMERICA, 


REGENERATIVE FURNACES. 


(900 Retorts are now fired in America by the Kloenne-Bredel System.) 


SEHLE-SHALING MOUTHPIECES. 
(Over 800 Now in Use.) 


Standard Condensers. Washer-Scrubbers. 
TAR WASHERS FOR WATER GAS PLANTS. 


(In use in the works of the Chicago Gas Lt. Co.) 


GAS HOLDERS. 


Bredel’s Automatic Gas Governor. 


Refers, by permission, to Mr. Eugene Vanderpool, Newark, N. J.; Mr 
E. G. Cowdery, Milwaukee, Wis.; and Mr. Theo. Forstall, Chicago, Ills. 
For further infomation, address 


FRED. BREDET,, 


No. 208 East Seventeenth Street, N. Y. City. 








CHICAGO RETORT AND FIRE BRICK COMPANY, 


GEO, C. HICKS, 
President, 


45th, Clark and La Salle Streets, Chicago, Il. 


CHAS, A. REED, 
Sec. & Treas. 


Manufacturers of Standard Clay Retorts, Cas Works Tiles and Settings, Fire Bricks, Ground Fire Clay, 
Fire Mortar, Biocks for Locomotives, Cupolas, Boilers, Ovens, etc. 


The Hicks Regenerative Furnace. 


FOR LARGE OR SMALL GAS WORKS. NO ROASTING PITHOLE FOR THE STOKERS. NO EXCAVATION BELOW THE ORDINARY ASHPAN. 


This Bench is applicable everywhere as a practical adaptation of the Regenerative and Recuperative System, giving, at a moderate cost, a very high 
efficiency, with great saving of labor and coke. Even with an isolated bench we guarantee a production of 42,000 ft. per bench of 6’s, 14’x26’’x9’, ou 


30 per cent. of coke, Aot or cold, with probable production of 48,000 ft. if desired. 


We also construct the highly successful Two-Story Regenerative 


Benches on the plans of Mr. A. Arndt, Engineer of the Chicago Gas Light and Coke Co. Also, the Sloping Retort System of Henry Pratt, Engineer of 
the Peoples Gas Light and Coke Company, of Chicago, 


Fire Clay Materials for Water Gas Cupolas, etc. 


Boston Agents, 


Special Attention to Making Tiles and Blocks to Order. 


FisHe Ee, COLEMAN c# CoO. 








1889 DIRECTORY 1889 


OF THE GAS LIGHT COMPANIES of the UNITED STATES & CANADA. 


Price, 


A. M. CALLENDER & CO., No. 42 Pine Street, N. Y. City. 


$3.00. 


Orders may be sent to 





296 


American Gas Light Journal. 





Aug. 26, 1889 








GAS AND WATER PIPES. 


GAS AND WATER PIPES. 


ENGINEERS. 





SAM’L R. SHIPLEY, Pres. 
HENRY'B. CHEW, Treas 


_gSESEER RON 


QUOUCESTER CITY. Wy, 


JAS. P. MICHELLON, Sec. 
WM. SEXTON, Supt. 









TT eee 


Cast [TOD cas Wat ins sip rales Fi Trias Gasholders kc. 


Office, Rooms 61 and 63 Bullitt Building, 131 S. 4th St., Phila., Pa. 


WARREN FOUNDRY AND MACHINE CO.. CO.. 


Established 1856. Works at Phillipsburgh. N. J. 
New York Office, 160 Broadway. 


Pa CAST IRON WATER AND GAS PIP? 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


























Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc. 


DENNIS LONG & COMPANY, 


jm LOUISVILLE, KY., 














Manufacture Exclusively 


CAST IRON GAS & WATER PIPE & SPECIAL CASTINGS 


OF ALL SIZES. 














Kine’s Treatise on Coal Cas. 


A stan ard text-book for the Engineers and Managers of Gas Works, and for all who are concerned 
or take an interest in the manufacture and distribution of Coal Gas, and in the utilization of the 
Secondary Products resulting thereform ; treating also of the Gas Engine, and of Gas Cooking and 
Heating Appliances. 


In 3 Vols. Price per Voi., $10. Sold either by Volume or in Sets. 


A M. CALLLENDER & CO., 42 Pine St., N. Y. 





P. D. WANNER, Chairman: A. H. MELLERT, Mangr. of Wk 
R. B. KINSEY, Secretary. F. A. KNOPP, ‘Treasurer. 


MELLERT FOUNDRY & MACHINE CO., Ltd. 
and READING FOUNDRY CO., Ltd., 


Reading, Fa. 





Speciale—Flange Pipe, Valves and Hydrants 
Lamp Posts, Retorts, etc. 
General Foundry and Machine Work. 


JOHN FOX, Selling Agent. 160 Broadway, N.Y. 
A 


THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-House Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS, 


Columbus, Chio. 


M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 
Ofiicc, Corbin Building, 192 Broadway, N. Y. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


‘OR WATER AND GAS. 


JOS. R. THOMAS, 


No. 42 Pine Street, N.Y. City. 
CONSULTING AND CONSTRUCTING 


Gas Engineer and Contractor. 


PLANS, SPECIFICATIONS, AND ESTIMATES 
FURNISHED. 























Contracts taken for all Appliances 
required at a Cas Works, 
Either for New Works or Extensions to Old Plants. 


(Successor to WM. FARMER) 
No. 94 Liberty St., N Y. City. 


CONTRACTOR FOR THE ERECTION OF GAS WORKS, OR 
APPARATUS OF ANY CAPACITY. AGENT FOR 
WM. FARMER’S PATENTS. 


Pians and Specifications Furnished. 
WM. GARDNER, 


Cas Engineer, 


Lewis Block, Room 20, Pittsburgh, Pa. 


Those who intend to make alterations in existing gas plants, or 
who contemplate the erection of new works, will find it to their 
interest to open correspondence with the above. Plans made 
and estimates furnished, 
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BARTLETT, HAYWARD & CO. 


a na a nad. 
Triple Double, & Single-Liff a, eae a PURIFIERS. 


GASHOLDERS, CONDENSERS, 
[rou Holder Tanks. a 














is | Scrubbers, 
ee * BENCH CASTINGS. 
Cirders. . BS oi STORAGE TANKS, 
BEAMS. —— 5 


The Wilkineon ' Water ¢ ‘Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


Munich Regenerative Furnace, System Drs. Schilling & Bunte, 


HAZ EST TON BOILERS. 
Gas Works Designed and Constructed. 


Pascal Iron Works, «st2'*«° Delaware Iron Works. 


MORRIS, TASKER & CO., 


INCORPORATED. 
corer, 224 ssaatiadinaee rename penbannennagei - oo. FEEL ARES. PA. 


Gas, water & Sugar Works 


Bench Castings. 








a gy — eee wt ty 


Pe Iron Roofs. 
MeL Aibe awa isk, 


Condensers. Street Stops, 
Scrubbers. Valves, etc. 
Purifiers. Stand-Pipes. 
Hyd. Carriages. Water & Oil 


Tanks, all Sizes. 


Single, Double, end Triple-Lift Cas Holders. 
SELF-SEALING RETORT LIDS. STAMPED STEEL RETORT LIDS. 
Locomotive Water Columns, Filters, etc. Boiler Tubes, Wrought Iron Pipe & Fittings 


Iron Floors, 





Plans, Specifications and Estimates for all kinds of Machinery furnished on application. 








cs 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION, 


MILLVILLE, N. J. 
eves {riame" RD, WOOD & GO., ("sits 
CAMDEN, a 


GAST-IRON PIPE 1% to 72 laches in Diameter. 








Water Machinery and Gas Apparatus. HEAVY CASTINGS. 
HOLDERS, PURIFIERS, FLOORS AND ROOFS, 
LAMP POSTS, CONDENSERS, FLANGED PIPE, 
BENCH WORK, FIRE HYDRANTS, i a Soe = = ry i} 
METER CASES. 





Estimates and Specifications for 
ee new WORKS or EXTENSIONS = | 
or ALTERATIONS of OLD ONES. 3 











HENRY PRATT & CO., —— 
Plans and yee liga Office and Works, 


“tae” PRATT & RYAN WATER GAS GENERATORS, | 53,027 


New Works or Arranged to Use Either Crude Oil or Naphtha. 
for the So Halsted St 


avceration of | GODMGISES, SCrDbDErS, Purifiers, and all Apparatus for Coal or Water Gas. | cuieaco. it. 


Oid Work: 
pa — IRON ROOFS, BOILERS, TANKS, ETC. 
Orders and Correspondence Solicited. 


KERR MURRAY MANUFACTURING CO, 


ENGINEERS AND CONTRACTORS FOR THE CONSTRUCTION OF 


GAS WORKS APPARATUS. 


Iron Roofs, Gutters, Retort House Floors, Bench Castings, Regenerator 
Furnace Castings, Rotary and Steam Jet Exhausters, Annular and 
Multitubular Condensers, Coil Pipe Condensers, Hot Tar 
Scrubbers, Tower & Rotary Washers, Purifiers, Center 
Seals, Patent Four-Way Valve Combination. 

Hydraulic Lifts for Purifier Covers, Ash and Southern Pine Reversible Trays, Meter 
Bye-Passes, Hub and Flange Stop Valves, Lamp Posts, Wrought Iron Oil and 
Water Tanks, Coal Charging Wagons, Coke Dumping Barrows, Retort House 


Tools, Steam Engines and Boilers, Combination Pressure Gauges. 


Single-Lift and Telescopic CGasholders. 


STREET MAIN SPECIALS. 
Plans, Specifications and Estimates for New or Rebuilding of Old Works furnished on application. Address all communications to 


KERR MURRAY MANUFACTURING COMPANY, - FORT WAYNE, IND. 


& DBD. CRASSL.DR, Genoral Manager. 











———— 
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GAS WORKS APPARATUS AND CONSTRUCTION. 





GAS WORKS APPARATUS AND CONSTRUCTION. 





JAMES R, FLOYD & SONS, 


(SUCCESSORS TO HERRING & FLOYD) 
Oregon Iron Works, 
W. 20th & 2lst. Sts., bet. 10th & llth Avs., 
NEW YORK CITY. 


Engineers and Contractors 


FOR THE 


CONSTRUCTION OF 
GAS WORKS. 


MANUFACTUREDS OF 


All Kinds of Castings and 
General Ironwork 


FOR 


GAS APPARATUS. 


Bench Castings, Regenerative and Half 
Regenerative Furnace Castings. 





CONTINENTAL IRON WORKS. 


THOS. F. ROWLAND, Prest. 


WARREN E, HILL and Cus. H. CORBETT, V-Prests. THOS. F. ROWLAND, JR., Sec. & Tr 


P. 0. Station G., BROOKLYN, N. Y. 


ENGINEERS AND MANUFACTURERS OF 


Cas Holders 


CONDENSERS, SCRUBBERS, VALVES, 


PURIFIERS, SELF-SEALING RETORT LIDS 
Hydraulic Mains, 


And all other articles connected with the man- 
ufacture and distribution of Gas. 











H. RANSHAW, Prest. & Mangr. WM. STACEY, Vice-Prest. T. H. Brrcn, Asst. Mangr. R. J. TARVIN, Sec. & Treas. 


STAcHY MEG. CO., 


MANUFACTURERS OF 


Single and Telescopic Gasholders, 


IRON ROOFS, BRIDGES, LAMP POSTS, 


Condensers, Scrubbers, Purifies,, Water and Oil Tanks, Coal Elevator Cars, 


Street Drips and Connections, 


Valves, 


Hydraulic Hoisting Purifier Carriage, 
Self-Sealing Retort Lids, Improved 
Valve Stand and Indicator, 
Seller’s Cement. 


Plans, Specifications, and Estimates furnished for Construction 
of New or Alteration of Old Works. 


Bouton Foundry C0, 


FOUNDERS AND MACHINISTS, 


CHICAGO, ILL. 





Gas Works Apparatus, 


PURIFIERS, CONDENSERS, 
Bench Work, 
‘SPECIALS, LAMP POSTS, 


SCRUBBERS 
Iron Roofs and Floors. 


Wa 
Plans and Estimates furnished for tal works or extensions of | Mahanoy City, Pa. 


old wor 


| 
| 





COKE CRUSHERS, BENCH CASTINGS, 


And all kinds of Wrought and Cast Iron Work used in the erection of Coal and Oil Gas Works 


Rolling Mill Machinery and Heavy Castings a Specialty. 


Foundry: Wrought Iron Works: 
33, 35, 37 & 39 Mill Street. 16, 18, 20, 22, 24 & 26 Ramsey Street; 


Cinctnnati, Onio. 


I, DEILY & FOWLER, 


Laurel Iron Works. 
Address, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


GASHOLDERS., 


Single and Telescopic. 


EXolders Built 1884 to 1888, Inclusive: 
Newport, R. I. Long Island City, N. Y Port Chester, N. Y. Malden, Mass. West Chester, Pa. (2d 





Portland, Oregon. Macon, Ga. New Rochelle, N. Y. Paducah, Ky. Lancaster, Pa. (3d) 
Allegheny, Pa. (al. ) — Pa. Salem, N. J (3d) Norwich, Conn. Tac -ny, Pa. (two) 
‘na Ga. (2d.) Pa. Omaha, Neb. (2d) Seattle, W. T. Mount Vernon, N. Y. 
Y.City (Central Gas Co)Hazletcn, Pa. (2d.) Lynn, Mass. (2d) San Diego, Cal. Binghamton, N. Y. 
ppt = ha Va. (2d.) Stateao eg 3 4 : A — Rock, Ark. Northern Gas Lt. Co., of Convord, N. H. 
% a. R. 1. Saugerties, Irvington, N. Y. New York. N. Y. Dover, Del. (2d) 
dout, N. Y. Clinton, a. Lan. Mills)South Boston, Mass. Westerly, R. I. Calais, Me. 
Atlantic City, N. J. Chattanooga, Tenn. — = . (2) Willimantic, Conn New London, Conn. (2d) 
A Ga. Galveston, Texas. (3d.) Woodstock, Ont. Montclair, N. J. West Chester, N. Y. 
Itham, Mass. 2) Omaha, Neb. Malden, Mass. Attleboro, Mass. Bay Shore, L. I. 
Fort Plain, N. Y. Staten Island, N. Y. (2d) Santa Cruz, Cal. Ww ashington, D. C. 


New Castle, Pa. Brunswick, Ga. Woodstock, Ont. Erie, Pa. (2d) 








SMITH & SAYRE MFG. COMPANY, 
245 Broadway, N. Y. 


Machinery & Apparatus fOr Gas Works 


Drawings, Plans, and Estimates Furnished tor the Improvement, Exten- 
sion, or Alteration ot Gas Works, or tor the 
Construction of New Works. 


G. PORTER, Prest. 


Mackenzie’s Patent Rotary and Steam Jet Gas Exhausters, Governors, Compeusators, 
Oondensers, Washers, Scrubbers, Isbell’s Patent Automatic Street Pressure Goveruor, 
Gas and Water Valves, Hydraulic Main Dip Regulator, Bench Castings, etc. Purifying 
Boxes and “Standard” Scrubbers, Isbell’s Patent§$ Self-Sealing Retort Doors, 


CHAS. W. ISBELL, Sec’y. 
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GAS COALS. CANNEL COALS, GAS ENRICHERS. 


(ioepre~ EP ESFeER INS & CO. 9 ©. saves 
228 & 229 Produce EH=xchange, New Yor eE. 


Cable Address, ‘‘ PERKINS, NEW YORKE.”’ Post Office Box 3695, New York. 
CENERAL SALES ACENTS FOR 


The Youghiogheny River Coal Company’s 


OCEAN MINE YOUGHIOGHENY GAS COAL. 


FON. W. LL. SCOTT, Prest. Mm. EE. TAYLOR, VWice-Prest. 





This Colliery is located at SCOTT HAVEN, PA., in the center of the Youghiogheny Gas Coal District, and produces 
the ONLY RELIABLE YOUGHIOGHENY COAL for gas purposes. (See Map on p. 87 of this Journat, Feb. 16, *85.) 


FrPoiInTTs OF SHIPMENT, 


Locust Point, BALTIMORE. Pier No. 62, PHILADELPHIA. 





Also, SOLE ACENTS for the 


BRECKENRIDGE CANNEL, 


OF BENTUCHY. 


Within the past two years we have delivered this Cannel to over ONE HUNDRED COMPANIES IN THIRTY- 
THREE DIFFERENT STATES, and it is now in use in some of the large Gas Works 


On the Continent and in South America, 


where it successfully competes with the Australian Shale. It is the ONLY AMERICAN GAS CANNEL of sufficiently 
high grade to warrant EXPORTATION TO EUROPE AND SOUTH AMERICA, and it is the only economical substi- 
tute for OKL OR NAPHTHA. ONE GROSS TON will produce 


10,000 Cubic Feet of 75 Candle Gas, | \ 750,000 Cand'e Feet of Gas, and 26 Bushels 


12,500 “‘ «s = ° « + equal to- age Ae 
eis000 «~~ gti‘ SL Of merchantable Coke weighing 900 Pounds 


This is the ONLY GAS CANNEL that will produce a REALLY MERCHANTABLE COKE. It can be delivered 
in parcels of one carload or more to any point in the United States or Canada. Cargo shipments of any size 
required can be made from NEW YORK, PHILADELPHIA, BALTIMORE, or NEWPORT NEWS. Samples will 
be sent and particulars of price, etc., forwarded upon application to above address. 








JAMES & WILLIAM WOOD, ™: Standard Oil Company, 


REFINERS OF 
Gas and Gannel Coal Contractors, NAPTHA AND GASOLINES, 
No. 40 St. Enoch Sq., Glasgow. No. 2 Talbot Court, London. ALSO MANUFACTURERS OF 


A Special Grade of Naptha for 


Proprietors of the BATHVILLE COLLIERIES (which produce the Gas Companies 


celebrated BOGHEAD CANNEL), Shields, Shieldmuir, Drumpeller, and 
other Collieries. This Firm offer FOR pip eo ne Rid CAS. 


STAN DARD CANNELS, ie. 00 ane Avenue, Cleveland, Ohio. 


Unequaled as Gas Enrichers. To Gas Companies. 
Aliso, WEST FAIRMONT GAS COAL, of W. Va. ("ini SL.S7 SUENEMS 1 mn ar anoo 


Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 


Analyses, prices, and all furtber information furnished on application to same Geen Aeeanaaiee, 


Agency for U.S., Room 93, Nos. 2 & 4 Stone St, N.Y. City. 











co. A GEFRORAER, 
248 N. Sth Street, Philas Pa 
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COKE CRUSHERS. 


GAS COALS. GAS COALS. 





Newburgh Orrel Coal and Coke Co. 


MINERS AND SHIPPERS OF 


STEAM, SMITHING, AND GAS COALS, 
Foundry and Crushed Coke. 
Home Office, 33 §. Gay Street, Baltimore, Md. 


CHAS. MACKALL, Cen. Mangr. 
CHAS. W. HAYS, Agent, No. 1 Broadway, N. Y. 


Shipping Wharves, Locust Point, Baltimore. 
The Despard Gas Coal Co., 
MINERS AND SHIPPERS OF 


DESPARD GAS COAL, 


AND MANUFACTURERS OF 


COrk: EE. 


MINES, Clarksburg, Harrison Co., W. Va. 
WHARVES, Locust Point, Baltimore, Md. 
OFFICE, 225 E. German St., “ bs 


ROUSSEL & HICKS, parma L BANGS &H 
71 Broadway, N. Y. k maeeahiael peng 











Keller's bistable Coke Crasher 


SIMPLE, STRONG, AND DURABLE. 
0, M, Keller, sec. & supt. Gas Lt.& Coke Co. Columbus, Ind, 


Correspondence Solicited. 





King's Treatise on Goal Gas. 


The most complete work on Coal Gas ever published. 


Three Vols. Bound, $30. 








THE NEW 


| HANDY BINDER, 


This article may be described as elegant 
in appearance, strong, durable, and possessing many special 
qualities of its own. It allows the opening of the pages per- 
ectly flat, whether one or several numbers are in the binder 














Any number can be taken out and replaced without disturbing 
the others. The papers are not mutilated for subsequent bind- 
ing in permanent form. The binder is supplied with gilt side 
title, and is an ornament to any desk or reading table. The 
JOURNAL, filed in the Handy Binder, becomes a volume of great 
value, always convenient for instant reference. Handy Binder, 
Postage paid, $1.00. 

A. M. CALLENDEKR & CO,, 423 Pine St., N, ¥. 








THE 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened & Prepared for Gas Purposes. 








Their Property is located in the Youghiogheny Ooal Basin, near Irwin and Penn Stations on the 
Pennsylvania Railroad, and on the Youghiogheny River. 
Principal Office: 


209 SOUTH THIRD STREET, PHILA., PA, 


Points of Shipmeont: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River, Piex No. 1 (Lower Side), South Asabey. 7” J. 





: Chesapeake & Ohio Railway Coal Agency, 


FOR THE SALE OF THE 


Superior Kanawha Gas Coals, Cannelton Cannel, 


Also, SPLINT AND STEAM COALS, 
From the Kanawha and New River Regions, on the line of the Chesapeake & Ohio R’way. 


C. B. ORCUTT, General Agent, - - No. ! Broadway (Room 217) New York City. 


FRANCIS H. JACKSON, EDMUND H. MCCULLOUGH, V.-Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMS, Sec. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Penn. 








POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
~ | Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


The American Gas Engineer 
and Superintendent s Handbook. 


By WILLIAM MOownNrE YY. 


Consisting of Rules, Reference Tables, and Original Matter 
Pertaining to the Manufacture, Manipulation, and 
Distribution of Illuminating Gas. 

















350 Pages, Full Cilt Morroco. 


A. M. CALLENDER & CO., 42 Pine St., N. Y. 


Price, by Mail, $3.00. 
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GAS METERS. 


GAS METERS. 








GAS METERS. 








HAVE DECREED AN AWARD TO 


INTERNATIONAL--1876--EXHIBITION. 


The U. S. Centennial Commission 


HARRIS, GRIFFIN & CO., 











Twelfth and Brown Streets Philadelphia Pa. No. 52 Dey Street, N.Y. City, and No. 75 North Clinton Street, Chicago, Ill 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFAOTURE OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, apd embody a number of sundry improvements whict,, 
with the general character of the Exhibit, entitle the whole to commendation. 


Attest—J. L. CAMPBELL, 
Secretary, pro-tem. 


Signed—A. T. GOSHORN, 
Director General 


J. BR. HAWLEY, 
President 











Dry Gas Meters. 
With 40 years’ experience and the 


best facilities for manufacturing, 
is enabled to furnish reliable work 


2 WNATELAN TEL TUFTS, 


No. 153 Franklin Street, Boston, Mass., 


MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


Pressure and Vacuum Gauges. 


METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 











and answer orders promptly. Patent Cluster Lanterns for Street Illumination. 
-2282, JOHN HILLEN’S BROOKLYN GAS METER WORKS, 723°" 


MANUFACTURER OF 


IMPROVED GAS METERS 


REPAIRING OF METERS (of all makers) a specialty. 


charge. 


All defective ae are replaced without extra 
A guarantee is given with all work sent from this shop 


rite for Price List. 








SCciENTIEIC BOoOoRKS. 








We are prepared to furnish to Gas Managers, and others interested in the topics treated of, the following 


books, at prices named : 


KING’S TREATISE ON THE MANUFACTURE OF COAL 


GAS. Three vols.; $10 per vol. 
GAS MANUFACTURE, by WILLIAM RICHARDs. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $2.80. 
GAS CONSUMER’S GUIDE. $1. 
A GUIDE TO GAS LIGHTING. 40 cents. 


GAS MEASUREMENT AND GAS METER TESTING, by F. W. 
1.60 


HARTLEY. 
GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Illuminating, Heating, and Cooking 
Gas, by E. E. PERKINS. $1.25. 


PRACTICAL TREATISE ON HEAT, by THoMaAsS Box. Sec- 
ond edition. $5. 


The above will be forwarded by express, upon receipt of price. 


above prices. 
receipt of order. 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $8. 


COAL; ITS HISTORY AND USE, by Pror. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by COLBURN. 60 cents. 


THE GAS FITTER’S GUIDE, Showing the Principles and Prac- 
tice of Lighting with Coal Gas, by JOHN ELDREDGE. 40 
cents. 


<a AND MANUFACTURING COAL GAS, HUGHEs. 


THE MANAGEMENT OF SMALL GAS WORKS, by C. J. R. 
BUMPHREYS. $1. 

MANUAL FOR GAS ENGINEERING STUDENTS, by D. Lzg, 
40 cents. 

HOW TO MANAGE GAS, by F. WitMiNns. Paper. 20 cents. 

THE DOMESTIC USES OF COAL GAS, AS APPLIED TO 
LIGHTING, by W. SuaG. $1.40. 

DIGEST OF GAS LAW. $5. 


| DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 


by Gro. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL- 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAM 
8vo., Cloth. $3. 

GAS COMPANIES DIRECTORY. $3. 

GAS VERSUS ELECTRIC LIGHT. 50 cents. 

| THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MoonEy. $3. 


|GAS ENGINE INDICATOR DIAGRAM, by W. E. AYRTON. 


A. M. CALLENDER & CO., 42 Pine Street, New York. 


Paper, 20 cents. 
| ILLUMINATING AND HEATING GAS, by W. BURNS. $1.50, 
| TESTING Pi PIPES AND PIPE JOINTS, by M. M. PATERSON. 
cents 
DESIGNING WROUGHT AND CAST IRON 
ADAMS. Paper. ‘Three parts, 60 cents each. 
NOTES IN MECHANICAL ENGINEERING, by H. ADAMS. $). 
STRAINS IN IRONWORK, by H. ADAMs. With plates. $1.75 


WORK, by H 


If sent by mail, postage must be added to 
We take especial pains in securing and forwarding any other Works that may be desired, upon 
All remittances should be made by check, draft, or post office money order. 
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GAS METERS. GAS METERS. GAS METERS. 





GEO. J. MoGOURKEY, Pres. WM. H. McFADDEN, Vice-Pres. (Phila. ). WM. N. MILSTED, Gen. Supt. & Treas. (New York). WM. H. DOWN See 


AMERICAN METER COMPANY, 


WET AND DRY GAS METERS, PRESSURE REGISTERS. METER PROVERS, 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTRE VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
‘ GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS, BAR AND JET PHOTOMETER». 
Manufactories: GAS STOV ES, Agencies: 
512 W. 22d St., N. Y.} SUGG’S “STANDARD” ARGAND BURNERS, } 21% Suse N. Wells Street, Chicago. 


‘ SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 
Ar ch & 22d Sts., Phila. Wet Meters, with Lizar’s “Invariable Measuring’? Drum, 222 Sutter St., San Francisco, 





HELME & MceciLHENN y, 


(Established 1848.) 


CAS METER MANUFACTURERS, 


Nos. 1339 to 1349 Cherry Street, Philadelphia, Pa., 
WET AND DRY GAS METERS, STATION METERS, EXPERIMENTAL METERS, METER PROVERS, 
Center Seals, Pressure Registers, Governors, Indicators, Photometers, and all other kinds of Apparatus for use in Gas Works. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.— We employ a special force of skilled workmen repairing meters of all makers. 








| ane 





- WALLACE GOODWIN, Prest. and Treas. WM. H. MERRICK, V.-Prest. 8. L. JONES, Sec. 8. V. MERRICK, Supt. 


THE GOODWIN GAS STOVE AND METER COMPANY, 


Successors to W. W. GOODWIN & CO. 


1012, 1014 and 1016 Filbert St., Phila., Pa. 142 Chambers St., New York. 
76 Dearborn St., Chicago, Ill. 


WALDO BROS., Agents, 88 Water St., Boston. 


MANUFACTURERS OF THE “SUN DIAL” GAS STOVES, FOR COOKING AND HEATING PURPOSES. 


Dry and Wet GAS METERS, Station Meters (Square, Oylindrica. or in Staves) Glazed Meters, King’s and S 8 Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, ure and Vacuum Re. 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov 
ernors, Exhauster Governors, Photometers of all apes ey Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


AOODWIN’S IMPROVED LOWE’S JET PHOTOMETER. 
Agents for Brav’s Patent Gas Burners and Lanterns. 


Special attention to repairs of Meters, and all apparatus connected with the business. G. B. EDWARDS, Mang’r, New York. 
All work guaranteed first class in every particular, and orders filled promptly. a a oe 





D. MCDONALD & CO., 
GAS METER MANUFACTURERS, 


(Hstablished 1854.) 
51 Lancaster St., Albany,N. Y. 34& 36 West Monroe St., Chicago, Il. 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS, PRESSURE GAUGES, ETO. 
Also STAR GAS STOVES, RANGES, and HEATING STOVES. 





We use only the very best materials, and employ the most skilled labor, and by our long experience (32 years) and personal supervision of every detail, we 
teel justified in assuring the public that our goods will give perfect satisfaction. Every Meter emanating from car establishment will bear the State Inspector’s 
Bangg, and will be fully warranted by us. Our Annual and Calendar will be sent to Gas Companies upon application, 
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Gas into Electricity 








OTTO GAS ENGINES. 


Gas Companies are given by the Otto Gas Engine superior means 
for Production of Power and Electric Light. 


In Theory the Otto Gas Engine realizes 18 per cent. actual work out of number of heat units in fuel 
consumed, while the ordinary steam plants reach but 12 per cent. Im Practice a comparison of cost in dollars 
and cents between gas and steam power stands as follows (the figure: »clow being taken from actual experience): 


50-H.P. STEAM ENCINE AND BOILER, Running a Piant of | 50-H.P. OTTO CAS ENCINE, Running a Plant of Fifty 2000 





Fifty 2000-C.P. Arc Lamps {2 Hours. c.P. Arc Lamps {2 Hours. 
4,500 Ibs, Indiana nut and slack, at $1.30 per ton........... .... $2 93 | 9,200 cu. ft. gas, at 42 cts. per M. (for cost of gas see items below).. $3 86 
Engineer, one night, at $50 per month ..................--.0005- 1 67 Engineer not needed; engine is in care of Electrician or Supt...... = 
Trimmer, one day, at $40 per month.....................00 cece 1 33 | Trimmer, one day, at $40 per month............... ccc ceecccees 1 33 
Superintendent or Electrician, one day, at $50 per month......... 1 66 | Superintendent or electrician, one day, at $50 per month.......... 1 66 
Waste, etc., one day, at $20 per year............ ccc cece ween 05 | Waste, etc., one day, at $20 per year ............ccece cece ceees 05 
Water rent, one day, at $40 per year ............ 2... eee eeeee 11 Water rent dispensed with (cooling water used over and over)..... 
Wueeliug coal and removing ashes, at $4 per week............... 58 Handling of coal included in cost of gas.............. ese eee cece owes 
100 pairs carbons, at $18.50 per 1000. ................. cece eee eee 1 85 | 100 pairs carbons, at $18.50 per 1,000 ............ 0... cece eee eee 1 8 
One pint cylinder oil, at 60 cents per gallon...................... 07 | One pint cylinder oil, at 60 cents per gallon.... ................. 07 
One quart engine and dynamo oil, at 50 cents per gallon.......... 13 | One quart engine and dynamo oil, at 50 cents per gallon.,......... 13 
PN S vdss cin ees ER pe a ie ek ae ane em re $10 38 MN cake ce: Ne SE eo is ok Sabine $8 95 


Expenses of depreciation, repairs, and interest omitted, being considered the same in both cases—though depreciation and repairs are much higher 
with steam on account of boiler and its appurtenances. Cost of gas in the holder we estimate for most of the Middle and Western Siates as follows: 
Coal, 30 cts.; labor, 20 cts.; purification, 2 cts.; total, 52 cts. Less coke, 7 cts., aud tar, 3 cts.; leaving net cost of gas 42 cts. The items of Superinten- 
dence and repairs, being paid for by the gas sold to consumers, need not be charged on extra output for gas engine consumption. Where the cost of gas 
is higher than here figured, coal for steam use will be found proportionally higher, and final figures of comparison show same amount of saving. 


Excess in Cost of Steam over Gas Power is thus $1.43, or nearly 16 per cent. 


Coal for getting up steam and banking fires is not included in above figures, and should be added, thus increasing rate of economy of gas power 
beyond that shown by our figures. 


Where Gas Companies adopt Gas Power for Electric Plants, Water Works, Sewerage, etc., they not only 
choose the most economical power for their use, but secure to themselves the numerous advantages of increased 
production, without increase of expense, and benefit thereby their entire manufacture. They induce consumers, by 
their example, to abandon Steam for Gas Power, and, by establishing special rates, make 


Gas Povwver the Leading Power of To-Day, 
AND SOLVE AT ONCE THE QUESTION OF FUEL GAS. 


“Otto Gas Engine Works,” 


SCHLEICHER, SCHUM™M & CO., 
151 Monroe St, (Kent Building), Chicago. 33d and Walnut Sts., Phila. 


NEW YORK AGENCY, 18 VESEY STREET. 











